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PREFACE 


Suen a book as this is almost inevitably bad; in the sense at 
Mast that What the reader will find will not correspond to 
‘what he hopes for or expects, Things in which he is little , 
“interesfed will be treated at apparently unnecessary length 
and with unreasonable emphasis; whileaother aspects of the 
vsubjécty on which he would willingly linger, are summarily 
dismissed or omitted altogether. No doubt this happens 0) 
some extent in any historical treatment of a branth of 
knowledge. In the case of psychologyitself, one of the most 
balanced and comprehensive of the several excellent histories 
that have been written in recent years speaks of its own 
“strange silences and vast lacune”. I féar that in the 
present volume, which is deliberately cainstyucfed on more 
impressionistic and less systematic lines, stich faults will” 
appear even more glaring and outrageous. 

Nevertheless something can often be learnt even from a 
bad book—if only through the arousal of a critical attitude 
which will help the reader to seek out the authog’s dinissions, + 
discount his prejudices and correct the shortness of his vision ; 
and I hope that the following pages will at least have this 
much salutary influence. I believe moreover that any student 
of a science (even the beginner) will do well to supplement 
his textbook by a treatment of his subject from the develop- 
menrtal point of view; since the value to be obtained from the 
study of a science lies, not merely in an understanding of the 
relevant facts and principles, but also in a contemplation of 
the struggle of the human mind with the peculiar problems’ 
of the sctence; and in a realization of how our present 
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knowledge has resnlted from the overcoming of, obstacles 
the dé¥ising of methods, the flashes of insight, the correction” 
"of errors, ‘the clashes of opinion, and above all from the,, 
patient, plodding routine of daily observation and experiment 
carried out by" multitude of workers, If this present inade- 
quate and somewhat sketchy story of how psychology hast 
become an independent discipline—albeit still a humble one 
—will ead the reader to consult in turn one of she ample~ 
and more detailed histories, I shall be more than satisfied. * 

It remains for me only to acknowledge my indebtedness tos 
the writers of these histories, Iam grateful to them all; and 
more especially to Professor Gardner Murphy and Professor 
Edwin Boring, who—in their Flistorical Introduction to 
Modern Psychology and History of Experimental Psycho- 
logy respectively—have produced scholarly, accurate, and 
eminently readable books, of which our young science may - 
very well be proud. 

I am much fndebted also to Mrs, E, C. Fowler for the 
preparation eof the indices, 


PART I 


PSYCHOLOGY IN 1833 
CHAPTER I 
HERRART AND THD CONCEPTION OF PSYGIIOLOGY AS SCIENCE 


he ee 
‘To compare the psychology of to-day with that of a hundred 
years ago is like comparing a lusty one year infant to @n 
«embryo, The infant has some solid achievements to its credit, 
_ It engages in a multitude of vigordus, though often ill- 
' directed, activities; it has attained some preliminary degree 
of understanding and co-ordination and shews signs of em- 
barking upon the great and momentous underéakings of 
speech and locomotion, Considered in tlie light of what has, 
already happened to its elder brothers and’ sisters, it is full 
af promise; or at least of hope, for in its case suggestions of 
a Messianic mission are not wanting—and, although our 
infant is no prodigy, there is as Yet nothing to shew ¢hat these 
suggestions are entirely false. At the very last it is im- 
possible to ignore the existence of the child; its behaviour, 
crude and unsophisticated as it is, is sufficiently striking 
constantly to force itself on our attention. 
With the embryo, however, things were very different. 
It was quite an easy matter to overlook it altogether. Look~ 
ing back a hundred years, it is now possible to discern, the first 
beginnings of this organ and of that, corresponding to the 
various branches and methods of psychology as we know it 
to-day, But at the time, even if the beholder had been acute 
"enough to perceive it as an independent entity within the 
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A -little later, Herpart definitely combined psychol8gy an, 
educitipn, and endeavoured to bring pedagogical practi 
sinto’ clear harmony with his own system of psychologica 
princiiles; so-that education seemed in a promising way tl 

become the filst field of applied psychology. 

“Still another, though perhaps an cven rémoter, method 
of approach, was through the physical sciences, and especial] 
through that branch where the three empires ,of physi 


physiology and psychology most closely meet—the study of 
“sensation, Such an approach was most likely to be mace « 


through the sense of vision, In 1807 Sir Thomas Young 
challenged Newton%s corpuscular theory of light, and went 
an to formulate his own three-colour theory of vision, which 
Was later to be supported by Helmholtz.! Three years later 
came Gpethe’s Farbenlehre. Knowledge of the physiologi- 
cal mechanisms involved in seeing continued to increase 
rapidly during the first decades of the century, and in 1833— 
the year in which our peiiod begins—the complications 
brought dbeut by the fact that we possess a double visual 
eorgan were brotight into prominence by Wheatstone’s inven- 
tion of the ster€oscope. The physical study of optics was, 
therefore, beginning to offer a bridge whereon to cross to 
psycholo y for those who were willing to essay the passage. 
, Let ue imagine that our student, by one or other of the 
channels indicated, has reached the domain of psychology 
itself, He is obviously an original and enterprising, perhaps 
somewhat dating, individual, not afraid of doing his own 
thinking, Naturally, however, he will want to survey the 
territory that he has entered, Having realized that the 
study | of the mind is one which may be worth pursuing for 
its own aake, he will want to see how this study stands at the 
moment when he is himself embarking on it. Let us 
‘examine the situation as it presents itself to him, with 
particular reference to the events of the immediately 
preceding years. 


\ 
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: 
Lt is fot our task here to review the ergwth and changes.of 
; ihycologicl doctrine from Aristotle onwards, Thrgfghout 
its history this doctrine had been intimately connected with 
#ach of the main enquiries of philosophy«—logtcal,* meta- 
i Ohysical, epistemological and even ethical—whd there was 
Ycarcely a single philosopher of note who had not mace his 
| contribution to psychology. Suffice it to say that, as a result 
ad all theseJabours, our studént would find himself corfronted 
with a number of fairly definite (though to some extent inter- 
i gonnected) problems, There was the problem of the 
relation of mind and body, with the alternative solutions of 
interactionism and parallelism (traceable in their modern 
form to Descartes and Leibnitz respectively), the problem 
of explanation in terms of faculties or of association of édeas, 
the further closely related problem of the part played by 
innate tendencies and experience respectively, the problems 
of Activity and Structure, of Free-will and Determinism. 
Of these problems and their attempted solutions, that con- 
cerning “faculties” and “associations” as sxplanatory 
principles was the one that was most directly in*the psycho-+ 
logical tradition, and, of these two principles themselves, 
* association ” was perhaps the most favoured by progressive 
thinkers at the moment. = 
A brilliant line of emipiricists had taken up the principles 
of association as originally enunciated by Aristdtle, and had 
dealt with them in such a way as to make it seem that they 
aflorded the essential and only key to an understandipg of 
the development of mind. The gradually increasing know- 
ledge of the nervous system and of its connection with mental 
phenomena seemed to fit in well with this conception, 
according to which the mind was an elaborate piéce of 
machinery, which responded in a complicated but causally 
determined way to the influence of the environment. Such: 
‘a view waquld be most likely to appeal to our student, who 
would doubtless be attracted by the prospect thereby afforded 
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of applying to the gmind some of the methods and foncep | 
that Were proving so successful in physical science. + ‘ 
However, there were not wanting those who had dea‘? 
severety with: the over-simplications to which associationisr’, 
often led. And of these there was one outstanding figure 
that £ Immanuel Kant, most famous of all modern philoso 
phers, who, although he had died some thirty years befor} ity 
our period begins, still cast his gigantic shadow ova phe whale ¥ 

j of philosophy and its attendant disciplines. ‘Although g7 
_ Kant’s influence on psychology was much smaller Ulan thay k 
“on most other branches of philosophical study, he has never: e 
theless exercised an immense effect on the whole outlaok and 
4reatment of mental science—an effect that was strong . 
Hundved years ago and is still perceptible to-day, It+ : 

. Kant’s adoption of the major faculties of knowing, feeli: 

: willing (Cognition, Affection and Conation, as they are com~ 
monly called to-day in scientific jargon), that has perpetuated 
this division through the textbooks and curricula of the whole 
century. "{J4 was Kant who, by his insistence on the unity Oval 

9 per ception &ndfthé notion of an active self which organizes ‘en- 
‘ experience with the help of te categories of space and timevas 
was the forerunner of the modern schools of {unction ang to 
Gestalt. Kant’s “ transcendental unity of apperception ” re 
a complex and somewhat awe- inspiring doctrine to the novictihe 
in philosophy, but it led to a whole series of elaborate tr eats 
ments of the psychological process of apper ception, fromas 
Herbart to Stout. Kant’s equation of science with measures wy 
ment, and his appeal to experience as the only foundation fo the 
‘the formulation of psychological laws, prepared the way both the 
for the separation of philosophy and psychology, and the for 
quantitative developments of the latter that have become so, ee 
prominent a feature of the last hundred years. 

’ In one respect, however, Kant’s influence-“was probably, ith 
negative rather than positive. It is generally agreed that he}e} 
failed to bring to the problems of will and of morality the’ 
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lime powers of ruthless penetration and analysis that he tad 
rought to the problems of perception and understanding. 
is refusal to consider the will in the light of the category 
bE cause, and his ethical doctrine of the Cat€gorical Impera- 
ive, were not calculated to encourage a psychol ggical 
‘approach to the phenomena of desire, will, conscience, or 
moral obligation. His attitude in this sphere yas one of 
Hands off | ’, and tended almost certainly to styéngthen 
ithe already existing intellectualist prejudice, rather than to 
irect “endeavour to the relatively unexplored fields of 
“feeling and striving. The apparent greater difficulty of 
‘inwegtigation in these latter fields provides a convenient 
agsuse for the backwardness of psychological knowledge wit]t 
Kezard to them, but it seems not improbable that, had*Kant 
péun able to treat the problems of “ practical reason? in the 
Some thoroughgoing spirit in which he had dealt with those 
“of “ pure reason”, the endeavours of psychologists in this 
direction might have been more proportionate to the obstacles 
a be overcome, and we should not have had to wif until the 
twentieth century for even the beginning of arfadequate effdrt * 
‘in this sphere, 
.- Kant’s Crivigue of Pure Reason appeared in 1781, his 
“Critique af Practical Reason in,1788. In neither of these 
works was there more than the barest indication of tfe possi- 
bilities of psychology as a separate science incdépendent of 
philosophy, In 1816, however, there appeared a work that 
atruck a new note, both in title and in treatment—Herkart’s 
Text Book of Psychology; to be followed in 1824-25 by his} 
; Psychology as Science. It is true that in 1812 Maine de 
‘Biran had published his Essai sur les Fondements de la 
Psychplogie, but this book had kept pretty strictly* to the 
Subject matter indicated by its title, being an acute and 
ee exposition of the fundamental presuppositions of” 
‘psychology rather than a treatment of psychology itself, 
: erbart’s two works were in a very real sense the first text- 
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books of psychology treated as a branch ‘of study to"be pul 
sued ter its own sake, ,At the same time the full title 
the’ second book—Psychologie als Wissenschaft, ne 
gegrindet auf @rfahrung, Metaphysik und Mathematik 
has ever beef translated) shows that the emancipation 4 
psychology was not achieved at one stroke. Of the thr 
bases of psychology thus postulated by Herbart, the itd 
(“experience”) was destined to be retained, and the tal 
others not—at least in Herbart’s sense. ( The very essenige | 
of the new psychology that was shortly to arises lay '¥ 
separation from metaphysics and adoption of the point « 
view common to the physical sciences!) Mathematies, it 1 
‘true, here played a by no means negligible part, but with th! 
significant difference—that it has been employed almo* 
throughout in connection with experiment>—and experimer 
was quite definitely not part of the programme of psycholog 
as conceived by Herbart..) For him it was, rather, excluder 
by the very nature of the subject matter; he failed to se 
how one cdiid experiment on the mind, As Boring (in hi 
History of Experimental Psychology) well suggests, Herbar_ 
was in much the same position as “ the modern layman, who a 
puzzled as to what it can be that the experimental psycholr 
gist does”, {Divorced from.experiment and even from syst 
matic obserxation (for Herbart never brought together h* 
two bases of experience and mathematics) Herbart’s own in an 
posing mathematical treatment remained sterile, and nevi 

: : wh 
played any, appreciable role in the further development Sthe 
psychology., To quote Boring again, Herbart “ exhibited t! the 
not uncommon case in science, in which inadequate data a for 
treated with elaborate mathematics, the precision of whic 
creates the illusion that the original data are as‘exact as th “11, 
method of treatment ”—an illusion which did not, howeve 4, 
impose itself on his successors. ‘We may therefore consid, ely 
ourselves absolved in a chronicle of this kind frem enterin 
further into this aspect of his doctrine. Suffice it to say that h’ 
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'matherfatics were falled,in to give quantjtative expression: fo 
‘ifs doctrine of the interaction of ideas. + Herbart wag*in onc 
sense an associationist ; his mental units were ideas, not 
faculties. ‘But in at least two ways he differed Very*signifi- 
cantly from the majority of associationists, esysécially those of 
the dominant English school; he had no interest in, dl use 
for, physiology; sq that all explanations in neurological 
derms wee excluded from his system: and his ideas 
(Vorstellungen, which we must interpret in Locke’s sense as 
including both percepts and the non-perceptual “ ideas” of 
modern usage), far from being linked together in a passive 
and mechanical way corresponding to certain “ laws of associa- 
tion”, were dynamic entities, struggling with one anothee 
for a place in consciousness and interacting according to 
definite quantitative principles} ss 7 P 
‘This dynamic conception gave rise to a third important 
difference from classic associationism. Relations between 
ideas, as hitherto conceived by this latter school, had always 
been in the nature of positive connections linkingsup one idea 
to another. Hlerbart distinguished two kinds df interaction® 
between ideas, On the one hand, ideas which are capable of 1 
so doing may combine into harmonious wholes, and the 
resulting composite ideas are then closcly similar to those 
described by previous associationists from Locke Snwards, + 
When such ideas belong to the same “ontinuitics” , 
(modalities or sense departments), they produce a fusion, as 
wed and blue combine to produce violet; when they beloag to * 
ae “continuities ”, as would be the case, for instance, , 
ith a sound and a colour, they produce a unity of the kind 
Walled by Herbart complication; and through the influcnce - 
fof Wundt these terms have persisted to the presant day, 
On the other hand, ideas which were in opposition could 
ever combine but could only tend to inhibit one another.’ 
hen they were of equal strength, the mutual inhibition 
as complete; when two or more mutually inhibiting ideas 
B 








‘ 
i 
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were of unequal styength, they contr: Sbutéd their resifltant ft 
conscidysness, the ‘content of which at any given mong 
could therefore be expressed in terms of the interplay of the 
competing’ idea (it was here that the mathematics came in), 
Herbart was {hus concerned with a quantitative treatment of 
the fge-long problem of the “ span of consciousness »—the 
remarkable fact that of all the impressions, thoughts or 
memor‘es ‘of which we are potentially aware, pnly a {gy 
paltry items can be clearly present in our conscious mind at, 
any single time. e 
It is obvious that, since consciousness was describable i in 
terms of ideas not Fremselyes present in consciousnesg, or at 
any rate not wholly so, :Herbart’s psychology extended 
Beyond the realm of the conscious to that of the unconscigus. 
vIn this, as in many | other respects, Herbart has much in 
‘common with Leibnitz, whose petites per ceptions constituted 
the first clear statement of anything approaching the 
modern doctrines of the Unconscious, In fact Herbart dis- 
tinguished three degrees of consciousness: the focal ideas 
>which are &pptrcéived or clearly apprehended (“ attended 
_to”, as we should say in common modern parlance); the 
‘ marginal ideas, which are dimly and unclearly present; aipd 
in the third place those ideas which have been forced out f 
“consciovBness altogether. "For an idea that has suffer: 
inhibition (8r repression, Druck) does not thereby cease 
exist, It merely joins the vast company of ideas that hay 
gone from consciousness, but may return—either through | 
weakening of opposite ideas or by co-operation with an all 
the combined forces being able to overcome resistances th 
were formerly too strong.) 
~ Stfidents of modern psychology will inevitably be struc 
‘by the resemblance to certain essential features of psych 
‘analytic doctrine. The notion of psychic quantities reptesse 
from consciousness and struggling to re-enter it, js one wit 
which Freud and his school has made us very familiar, It‘ 
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perhap? worth while to try to state congisely the principal 
differences between the formulations of these two dnvesti- 
gators, separated as they are by a period of well- nigh a 
century. These differences seem in the Mist resort’ to be 
reducible to two. In the first placey. Herbart® theories bear 
a more @ priori stamp than do those of Freud. _ Herbart 
stands at the very threshold of the scientific era of psycho- 
‘logy, The conception of psychology as a scieste was 
. beginning to form in Herbart’s own mind and in those of a 
few otlters. But the methods of the new science had still 
to be worked out; the data actually avajlable had not come 
from, systematic observation or experiment but, as always 
hitherto, had been based merely on the psychologist’s ow 
more or less casual contemplation of the phenomena of htman 
life and moulded by his theorizing thereon. Nos matter 
how insightful and ingenious the theoretical interpretation, 
the material itself was (as we now realize) necessarily limited, 
unorderly and biased. Freud’s theories, however daring they 
might appear, had the immense advantage of beifig based 
on years of laborious and systematic investigftion of indivi~ ‘ 
dual cases. It is for this reason principally that one point 
in which Herbart’s theory is inadequate is somewhat clearer 
« in the hands of Freud. This goncerns the reason for the 
{ opposition between ideas. With Herbart the position 
{ seems on the whole to be an intellectual one ; with Freud it + 
\ depends upon an opposition in the sphere of desire; certain 
Adesires are incompatible with other dominant tendencies of 
I personality, and for this reason are banished to the . 
inconscious.} 
¢, This brings us to the second main difference between the 
sto writers. \In conformity with the general tendency of. 
is age (a tendency, however, to which his own work enor- 
mously contributed) Freud thinks of mental energy Jargely * 
in terms of striving, of conation, Ideas, or cognitive ele- 
‘ments generally, are for him only effective in so far as they 
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arouse or modify flesires’, (or determine’ the nature’ of ihe 
precisé,steps takens to gratify desires). Here, as elsewhere, 
modern 1 psychology i is tremendously influenced by the theor atti 
cal seyfaration of cognition and conation, due in the last rescirt, 
as we have Séen, to the attitude of Kant. In Herbart’s 
time’this distinction was much less clearly made, and indeed 
part of our difficulty in interpreting Herbart to-day lies in 
the lack of this distinction, to which modern weitings have 
. so thoroughly accustomed us. | With Herbart desire and 
will are both resolvable into the activities of ideas." When 
_ an idea gradually attains predominance in spite of opposition, 
we have the state of desire. If action is possible, desire 
»ecomes volition, Tension between ideas is a source of pain, 
When an idea, in making its entrance into consciousness, 
‘ disposes of more forces than are necessary for the purpose, 
we have pleasure. In the course of development, certain 
* combinations of ideas acquire a permanent predominance; it 
is this predominance, with its consequent regularity of mental 
functionihg, that constitutes “character”. Such a pre- 
* dominant combination of ideas exercises a powerful selective 
influence on the ideas which are struggling for access to con- 
sciousness, readily admitting congruent ideas, but presenting 
a barrier to those of an opposite kind; it constitutes an “apper- 
_ceptive mass », The ego is itself some such appercepti™’ 
* mass, which remains a constant element in all the vari 
processes in which we say “I see”, “I think”, “I feel 
Ife remember that to Herbart ideas are active forces, tl 
doctrine bears also a distinct resemblance to Freud’s formr 
. lations about the ego, which refuses admission to certa 
: desires of a non “ ego-syntonic » character; though in ! 
later elaborations, especially in relation to the “ super-ego 
Freud’s theory goes far beyond Herbart’s in the detail w: 
* which it describes the process by which this censuring ¢ 
develops, Herbart’s ego also bears considerable reser 4 
lance to McDougall’s “ self-regarding sentiment ”, whi, } 


an 
pr VER as, 
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for the‘latter author, is the ultimate detegminant both of will 
and character. In both cases the ego develops as the result 
of a complex interplay of exper ience and internal for ces3 ‘and. 
the moral nature of man is thus accountéd for in® terms 
accessible to a purely scientific and empirical fsychology, far 
removed from the transcendental obscurity in which “Kant 
had wrapped this element of the human mind, ‘The essential 
edifference, here as with Freud, is that the modern Writer is 
thinking primarily in terms of “ instinct ”, ie. of conation. 
McDovgall’s distinction between “emotions” as the affec- 
tive aspects of instincts, and “ sentiments ”, as complex and 
more or less permanent organizations of instincts, seems 
indeed to have a forerunner in Herbart’s distinction betweer 
“emotions” as “transitory variations from the state of 
equanimity ” and “ passions ” as “ rooted desires ” of a more 
permanent character. 

It was in connection with the doctrine of “ apperception ” 
that Herbart developed the educational bearings of his 
psychology and became thus the “ father” of* scientific 
pedagogy. If the structure and fuiction 8f the mind ‘is ‘ 
such that some ideas are given a natural and spontancous 
welcome, while others are resisted, it ig obviously all 
important for new information, if it is to “acquired easily 
and rapidly, to be presented in such a form and such an order 
that it will tend to be naturally accepted and assimilated 
rather than rejected, In his early life Herbart had visited 
destalozzi in Switzerland, and this, combined with two years’ 

‘actical tutoring, had brought him into close contact with 
e actual problems of teaching. Herbart saw that Pestalozzi 
id Froebel were right in stressing the impor tance of 
servation and spontaneous interest rather than of ormal 
laste uction. He himself took a further step in emphasizing 
nde significance of background, and by means of his doctrine * 
‘np appercegtion provided a theoretical foundation for his pre- 
ypts. We must make sure, he said, that each new fact is 


hy 
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presented to the child only when the child’ has so co-of! inated 
* his past,observations as to be ready to assimilate it. This led 
naturally to the devising of scientifically ordered curricula, 
"so arr dnged that the pupil should pass steadily from familiar 
to closely related unfamiliar elements of study. In its 
insistence upon order and interest, Heibart’s doctrine has 
exercised an immense influence upon educational theory and 
practicésin™ the last hundred yeats. True, it only pr ovided 
a genetal principle, the detailed application of which had to 
be filled up by laborious specialized investigation. Even the, 
principle has had to fight its way against much inertia and 
quasi-ethical formalism, based partly on a faulty faculty 
psychology and partly on a moral intuition to the effect that 
the mastering of difficult and uninteresting material had 
gome egpecial virtue of its own. But a clear recognition 
of the connection between psychology and education was 
established once and for all by Herbart. His educational 
doctrines constituted the first clear example of “ applied ” 
psychology; and for this alone, apart from his many other 
contributions, fiis "name will always be illustrious in the 
field of pedagogy as of psychology itself. 


CHAPTER II 


SYSTEMATIC PSYCHOLOGY OF THE EARLY NINETEENTH 
CENTURY—-THOMAS BROWN, JAMES MILL, BENEKE 

Ir Elerbart, beyond a doubt the most original figure in 

recent psychology (as our student of a hundred years age 

would see it), represented a departure from the dontinant 

associationist school, inasmuch as he conceived of the mind 

throughout in_terms.of dynamic forces rather than of passive 

mechanisms, the period was not lacking in eminent exponents 

of the more orthodox tradition. There were above all two 

Scottish writers who would have claimed the attefition and 

coloured the thought of our student—Thorfias*Brown and* 
James Mill. Thomas Brown was Professor of Moral Philo- 
sophy at Edinburgh from 1810 to 1820 and published his 
Lectures on the Philosophy of the Hunan Mind in the latter 
year. Brown’s psychology is often said to represent a 
happy combination of Scottish, French and English ideas, 
1 From the Scottish tradition he inherited the religions and 
ioral emphasis upon an active and controlling Ego, a tradi- 
‘tion which became blended with the reaction against the 
itinechanistic views of the arch-empiricist Condillac and. the 
ysiologically minded Cabanis that was just then taking 
Place in France; while at the same time in muche of his 
Hetailed work Brown adopted and extended the viewpoint 
Wf the English aésociationists. For him the mind could not 
jnip fully explained merely in terms of individual items of 
imgperience linked together by associations, There was 









‘ 


24 A UUNDRID YTARS OF payeHonoey. 


entphatically a unity underlying the : successive states of con- 
sciousness; in fact there was a soul. 

Nevertheless it is to his contributions to the study lof 
association rath€r than to his insistence on the soul ap 
he owes «the Important place he occupies in the histdry 
of modern psychology; though doubtless the absence of 
the definitely mechanistic tendencies that had distinguished 
so matty of the later associationists contributed to his’ 
success and influence among his contemporaries and made 
associationism respectable in places where it would other.. 
wise hardly have keen tolerated. Brown did, moreover, 
make a very genuine contribution towards filling the gang left 
Qnexplained by associationism in its cruder forms. Return- 
ing t8 Locke’s position that we have ideas not only from 
externally given sensations but also from an inner activity of 
reflection—a position that had been quite definitely aban- 
doned by such writers as Hartley and Condillac—he 
proceeded to enunciate two main principles of mental life, 
which he falled respectively “simple suggestion” and 
“telative suggestion» (Brown substituted the term “ sug- 
gestion” for “ association”, which he considered implied 
some process of unification between the ideas associated), It 
is “relative suggestion” that accounts for the creative 
aspects 6f the mind, the ability to supply non-sensuous dafhy 
as when the sight of a right-angled triangle suggests 
proportions made famous in the forty-seventh proposition 
Euéd, It was the same capacity for “ relative suggestion 
that enables us to judge and compare things, to see, f 
instance, that one object is larger or smaller than another- 
in fagt, to notice the existence of relations between ther 

Thig ability to see relations has been a regular will-o’-th , 
wisp in modern psychology. It has constantly been lost 

“sight, forgotten or neglected, and as constantly rediscovere ‘ 
From our present standpoint it seems quite clear that Brov ' 
was here dealing with something of importance, It ; 
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equally clear, however, that he had ngt grasped the full 
import or applicability of his own doctrine. He dots not 
seem to have realized, for instance, that this process of ‘per- 
ceiving relations between things plays as* big a ‘ole in 
perception as it does in judgment—a fact which had to wait 
many years before its true significance was realized. N6r did 
he indicate clearly the connection between “relative sug- 


» egestion ” ad memory—a problem which is indeedgonly in 


quite recent years receiving the attention it deserves. 

. Nevertheless, by calling attention, as he did, to the ' 
creative aspects of mind, Brown remedied the association 
psychalogy of one of its deficiencies. At the same time 
his work on “simple suggestion” abolished much of ite 
vagueness. From Aristotle onwards psychologistss had 
enunciated and re-enunciated the ,main principles of 
association, occasionally adding a category to the Aristotelian . 
triad of contiguity, similarity and rast, occasionally * 
endeavouring to reduce them all to one. Nobody had as yet 
seriously attempted to show in detail why association takes a 
particular course in any given case; why, for ifstahce, the idea® 
of “black ” should make one man think of “ blackballing ” 
a candidate for membership of his club, another of “ Black 
Maria ”, another of the “ All Blacks ” football team and yet 
a fourth of “ white”, This is what Brown set out to do. 

His answer to the problem took the form of propounding 
the “secondary laws of association ”, as they later came to 
be called. We may perhaps be allowed to state these ‘ws 
in the form in which they have been summarized by Warren 

A History of the Association Psychology, p. 73) : 
*(1) The relative duration of the original sensations : 
n “ The longer we dwell on objects, the more fully do 
we rely on our future remembrance of them ”. 
niyi(2) ‘Their relative liveliness: “The parts of a train‘ 
a appear to be more closely and firmly associated as 
n the original feelings have been more lively”, 
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“(3) Relative frequency: “ The parts of any trhin are 
»More readily suggested in proportion as they have 
been more frequently renewed ”. 
(4) "Relative ‘recency : “ Events which happened a few 
hours ‘before are remembered when there is a total 
= forgetfulness of what happened a few days before”, + 
(5) Their coexistence in the past with fewer alternative 
Sassociates : “ The song which we have never heardo « 
but from one person can scarcely be heard again by 
us without recalling that person to our memory”. 4 
(6) Constitutional differences between individuals modify 
the primary laws : They give “ greater proportional 
vigour to one set of tendencies of suggestion than 
* to another”. 
(7) Variations in the same individual, “according to the 
vai ying emotion of the hour”, 
(8) “ Temporary diversities of state ”, as in intoxication, 
delirium or ill-health. 
(9) Pfios habits of life and thought—the influence of 
’ ingtaified tendencies upon any given situation, how- } 
ever new or irrelevant the experience may be. \ 
The first four or five of these “ secondary laws” have found 
a eaaary place in texthooks of eee pas tlhe 










gives Sham in Murphy’s hae a) seailiek ly modern ring 
Their formulation represents a real achievement, especia 
inasmuch as they all lent themselves to quantitative treatme 
in the hands of the experimentalists when they embarked 
the study of memory towards the end of the centur 
Brown’s laws had to wait many years before their full vali | 
could be recognized; nevertheless it must have been obvious 
“any discerning student, even from the start, that they clear: }¥ 
‘up many obscurities in matters of detail, and really, signified \ | 
great advance of the associationist doctrine over a wide fror J 
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The ‘ast four laws, although they haye not been trans; 
planted in the same immediately recognizable foynt into 
later psychological literature, represent an equally striking 
achievement in their own way. They show that Brown was 
willing to contemplate the importance for Psychology of 
individual differences and of temporary and abnoimal ndi- 
tions. These also are aspects which were destined to be 
fully developed only at a much later date, what they 
blossomed out on the one hand into the immensely fruitful 
gtudy of individual differences by statistical methods, and 
on the other joined up with the investigations into abnormal 
psychology, the action of drugs, fatigue and “ the psycho- 
pathology of everyday life”. In these respects therefores 
as in otheis, Brown was a forerunner of tendencies that+later 
on proved to be of great importance, but the full significance 
of which could scarcely be realized by himself or his con- 
temporaries, : 

Another contribution of Brown’s met, however, with much 
quicker recognition. This was his stressing of thesinfportance 
of the muscle sense; a point on which hé ws tot entirely + 
an innovator, but which he carried over from physiology 

“(where it was beginning to make some stir) into psychology. 
Aristotle, to whom is due the, traditional classification of 
the senses into five groups, had himself seen that touch is 
somehow less unitary than the other groups. Physiologists 

4 had recently begun to realize that sensory impulses arise, not 

only from the outside world, but also from the interior of 
ithe trunk and limbs, and that these impulses are of importance 
ain informing us of our movements and the general attitude 
four bodies. ‘To Brown the muscle sense was of particular 
aportance in giving us our notion of resistance; an idea that 
already been implied to some extent by the subtle 
wlosopher Maine de Biran in his theory that the_‘ self ” 
eC 4 p ff PS 







originally fort 






my) OD QO @) 
But Brown’s treatment 
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was free of the, somewhat mystic considerations into 
whicli Biran had been lured in this connection. In virtue of 
his “ downright simple” statement of the réle of muscular 
sensation, “Brown was also the first of the long line of 
psychologists Who have recognized the importance of bodily 
movément in our mental life. 

Herbart and Brown had both published their principal 
works Some years before our period begins, and our student 
would therefore find them well known in the circles of like- 
minded persons in which he would naturally elect to move, 
There were, however, other important workers in his field, 
whose publications were so recent as to be still in the category 
rof novelties, in process of being read for the first time, dis- 
cussed and criticized as recent contributions. Indeed the turn 
of the thirties was quite a significant moment in the history 
of psychology. | James Mill, who must next occupy us, had 
brought out his~Analysis of the Phenomena of the Human 
Mind in 1829 (it appeared again, re-edited and annotated by 
John Stiart Mill, together with comments by Bain and others, 

- in 1869), whil@in the same year Weber began his experiments 
on the muscle sense, which were published in instalments 
between 1829 and 1834. These cxperiments were really 
epoch-making for psychology, since they established the tradi- 
tion which may be said to have led directly to the creatior 
experimental psychology as an independent discipline, uttg 
freed from the hitherto almost universal philoso’ 
foundations and implications.{ In 1832 appeared Benel¥ 
Textbook of Psychology as a Natural Science, the title 
which again indicated the direction in which things we 
moving, though Beneke. himself was no experimentalist, T } 
year wes also distinguished by the birth of Wundt, unquestic 
ably the greatest single figure among _nineteenth-centi 

‘psychologists. In 1833, as already mentioned, Wheatstc }7 
invented the first form of stereoscope, an instrument t} i} 
greatly stimulated interest in the phenomena of binocu, 
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vision ahd. space perception : and Johanpes Miller, whoSe 
neurological work became of great importance in psychdlogy, 
was made Professor of Physiology at Berlin—the first to 
hold such a chair in any University—and ftllowed this by 
the publication, in the immediately succeeding years, of his 
great and influential Textbook of Physiology, the rel&vant 
portions of which may be regarded as constituting at the 
wame time the first systematic treatise on “ physiolégical ” 
psychology. 
For the present, however, we must confine ourselves to 
the purely psychological approach. Wye have seen how 
Herbart and Brown had been preparing the way for a more 
dynamic psychology than that which had been prevalent of* 
late among the more scientifically inclined students of the 
mind, The great lesson of these thinkers (and particularly, 
of Herbart), that mind was essentially active, was to play 
a striking part in the psychology to come. Nevertheless the 
next great writer in chronological succession, James Mill, was 
destined not to follow up this clue, but rather to fepresent 
the supreme and culminating effort of associdtiohism of the 
mechanistic kind. It is generally recognized that James 
Mill’s philosophical and scientific doctrines are in some sense 
an unusually clear expression of his personality, He is ql 
good representative of those men whose intellectual probity! 
made religious belief impossible, but whose strongly 
developed sense of duty drove them, in the field of morals, 
to asceticism, hard work and self-renunciation, and, in the fiel 
of thought, to a pitiless and mechanical logic which would, 
leave no loop-holes for sentiment and caprice. His was thel 
ypical mentality, with all its advantages and defects, of the 
a itan turned intellectual. Mill adopted the psychological 
iy a of the more genuinely pleasure-loving Bentham, 
Kitjrding to which people not only should, but do, con- 
ifWthently segk happiness; and yet he saw nothing incongruous 
milfquestionable in the fact that his mode of life confined him 
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almost entirely to.the pleasures af the mind—thémselves 
pursued under circumstances (of his own making) that would 
have driven most men crazy. Nor did his hedonistic philo- 
sophy’seem to Him in any way in disagreement with the stern 
pedagogical pfinciples which he applied to his son, principles 
which would have led most other children to rebellion, 
escape, or perhaps to suicide, 

In (ills psychology there is no room forsany spedal 
creative activity of the mind. It is true that édeas represent, 
according to him, one primary state of consciousness, along; 
side of sensations, which constitute the other primary state; 
but “ our ideas spring up or exist in the order in which the 
"sensations existed of which they are the copies”. In the 
last fesort our minds are made up of sensory particles, which 
form tke ultimate and irreducible elements of mind. It is 
natural, therefore, that Mill should devote considerable 
attention to the nature of sensation, and his analysis is carried 
a step farther than was achieved by any previous psychologist 
particularly as regards the breaking up of Aristotle’s sense 
of touch. “Mill recognizes in all eight classes of sensation; 
vision, hearing, smell, taste, touch, muscular sensation (which, 
as we have just seen, had been eosphasized by Thomas Brown, 
and which Mill considered, to have been “ miserably over 
looked” by earlier writers), sensations of disorganiz# 
(which included tickling and itching, together with a v. 
and ill-defined group of impressions subsequently incly 
.by) Weber under the term “common sensibilivg 
Gemeingefiihl) and, finally, sensations from the alimen, 
canal, ca 

Out of these elements, presented as actual sensation 4 
re-presented as ideas (Mill did not clearly disting , 
between ideas and what we now call images), the process 1 
association was able to build up the whole complex struct, tf ‘ 
of mental life, Association itself is of one kind,only——c i, 
tiguity; all other apparent kinds (even similarity) be 4 
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reduciblé to this. tt can, however, operate in two distinct, 
ways, following the objective relationships of which agsbcia- 
tions are the mental counterparts. We must thus distinguish 
synchropousanclsuscessive associations Tite latter deter- 
mine the sequence of our ideas, as when a hore leads us to 
think of its owner, this in turn to the owner’s occupation; or 
as when we recall the successive words of some well-known 
sext, such asthe Lord’s Prayer, The former determite the 
perception of objects, as in the co-operation of sensory visual 

»ejements with ideal auditory elements when we “see” a 
violin; or in the combination of colour, hardness, shape, size 
and weight (from muscular sensations) when we see a stone. 
Mill recognized that associations might vary in strength, and 
indeed considered. that sometimes associative links wer’ so 
strong that they could not be separated, as in certain instances 
of colour and extension (from vision and the muscular sen- 
sations generated by movement respectively); whereas, in 
other cases, certain ideas could not be joined together 
(this latter a condition with regard to which he is often 
accused of confounding psychology with logit),” But his 
account of the causes of these variations in strength is far less 
penetrating and elaborate than that of Brown; explicitly 
indeed he only recognizes the two main categories of,“ fre- 
quency ” and “ vividness ”, and it is difficult to make sure 
what exactly he included in the latter term, though he 
expressly says that he does not mean intensity. 

| Memory, in the sense of recognition, is for Mill a simple 

tter; it is merely the idea of an object plus an idea of our 











nting for the self or such phenomena as had been called 
gthers “apperception, Mill practically says that the 
lems with which these concepts were called in to deal 
i8\n0 existence, Consciousness, for Mill, contains nothing 
“? than feelings or ideas. “To say I am conscious of a 
Ning is merely to say that I fecl it”. The “1” is 


Mer experience of it. Nor is there any difficulty in . 
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-therefore quite superfluous; thereis no such entity, except in ; 
so far,as I have ideas of my own previous states. Apart from 
this, to have an experience is to be conscious of it, and there ; 
is nd need of* any mysterious | or transcendental activity in 
accounting for this consciousness. | 
James Mill’s system, as we have already indicated, : 
represents the climax of associationism in its most rigorous, 
sand fnechanistic form. Of ‘the previous writers of this a 
school, only Hartley and Condillac have approached him in| 
the thoroughness and determination with which he-set about : 


fo task of explaining mind as a mosaic of sensation built up | 
y.a series of purely mechanical processes, Of thoge that 


» Phaeton equated him in the daring or ruthless con- \ 
sistency with which he applied his principles, unless it be a | 
few of the more extreme kehaviourists of a_later_ age. It| 
would seem indeed that it is among the members of a 
latter school that we must look for the true modern successors ! 
of those who sought, with Mill, to reduce all mental func- | 
\ tioning te the operation of a single mechanical law. The’ 
film illustfating Pavlov’s work, that has recently been shown 
to the learned world, ends with the dogmatic statement that 
all the complex life of man is but a series of “ conditioned 
reflexes”. This is in the, true spit" it of Mill and his com- 
panions in the field of rigid associationism—a spirit that will 
probably always manifest itself whenever men, in their in- 
‘tolerance of the vague, the mystic and the transcendental, and 
in their triumph in the discovery of some great principle or 
“method, think they have obtained a master key whicl) vill 
" unlock all doors in their own section of the treasure how” 
knowledge. To others, more tolerant of the unknow 
optimistic about the adequacy of human understandin[ : 
merely less enthusiastic in their estimate of the partiiy 
master key in question, it has always seemed that closer it 
tion revealed the fact that some doors remained unl 
and that it is merely the refusal to carry out such an insp 
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which hds permitted the illusion that gll things deel 


explained. Such on the whole has been the judantent 
passed on Mill, as also on others similarly minded. But 
this has not prevented Mill, together with*these others, 
from making real and lasting contributions to their science. 
Their self-appointed task was to exploit a single line® of 
thought to its uttermost limits 3 it was left to workers of a 
different spit to determine just how far towards ‘these 
limits the line in question could comfortably and usefully be 
efolloweds 

If James Mill’s book had represented the,extreme denial of 
activity, in mind, that of Friedrich Eduard Beneke, published 
three years later, just as our imaginary student was con- 
templating the beginning of his studies, was a very defifite 
step in the other direction. To Beneke the most essential 


fact of mind_was the presence of primal faculties or powers 
(Urvermigen), in virtue of which ‘the mind was able to-do 


certain things—to experience certain sensations or carry out 
certain movements. For Beneke, in fact, the mind weas"active. 
The data expounded by the associationists ard récognized, 
but the complex process of the development of mind from 
relatively simple elements is regarded as the result of an 
inner mental activity reacting upgn each new element as it 
presents itsclf, The mind, morcover, is essentially a unity, 
though in the beginning its activity is necessarily primitive, 
the complex behaviour of the adult being built up gradually 
as a result of the unfolding and integration of the original 
powers and the consequent development of new capacities. 
It is this insistence upon the activity of the mind as a whole 
that dfistinguishes Beneke’s dynamism from that of Herbart. 
In Briet’s descriptive words, the soul is treated “ as a moving 
jgystenii. of forces rather than a place in which separate forces 
Kivedtle together”. Herbart’s “ apperceptive mass ”, how- 
ar fclearly, has functions that are not unlike those that 
e attributes to the mind as a whole, and Beneke was 








J 
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indeed accused by. Herbart’s followers of being guilfy off gross 
plagiarism—an accitsation against which he defended hj 
vigorously, at length, and, on the whole, successfully. 
Beneke’s sttength lies in the fact that he holds the 4 
road betweefi the various byways of the special schools}. He: 
avéids the extr avagances of extreme associationis! ny by 
refusing to deny the activity of the mind, and by main aining 
that the living organism reacts to outer stimuli, not } in they 
manner of a complicated machine, but in virtue of ilts own! 
inherent vital tendencies, In modern terminology, se ig a 
champion of Natyre versus Nurture, and declines to 1 eglect 
the réle of innate capacities in behaviour and develgyment. 
In his emphasis both on activity and on original endowment, : 
he*is utterly removed from Mill’s notion of growth through | 
the simple recording, blending, and connecting together of 
sensory impressions, | 
Beneke equally avoids the dangers of the faculty psycho- | 
logy, inasmuch as the powers or “ faculties” with which | 
he déals are not broad characteristics or abilities, such 
“as Imagination} Reason, Will, each of which comprises 
a multitude of different acts grouped under one all- 
embracing head, but quite specific forms of apprehension, 
feeling or Glavine He himself points this out very clearly 
in the case of Memory, which he describes as due to the | 
operation of /races; when an idea vanishes from papier 
it leaves behind a trace, by means of which it can be blah 
back to consciousness later on in connection with aplemtwh: 
idea, The nature of the traces is not altogether clear} ¥ ) 
are not, we are given to understand, unconscious in Hat 
sense, nor may they be regarded as physiological in 1 
for Beneke insisted on the right of psychology to mi 
own laws without reference to the terms of other sc 
In this doctrine of traces he was the forerunner of 
psychologists of later date, who have shown themselve 
‘ready to operate with the notion of “memory tri 
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« psycho-physical dispositions » or “engrams”, though 
-tisually with some degree of physiological connotation. (for, 
even though we endeavour to avoid any specific neurological 
hypothesis, the word “trace” as applied to Mental events 
almost inevitably suggests some kind of physical inter- 
pretation or analogy). i 

Finally, Beneke is no less opposed to the transcendentalism 
‘which takes refuge in a soul or in @ priori categories renvoved 
from ordinary observation and analysis. It is true that 
sBeneke speaks of the soul. But the soul is for him no more 
than a totality of powers—the powers that correspond to the 
activitigs that we can actually observe. 

It was Beneke’s opposition to the transcendental that lost 
him his right to teach at the University of Berlin. ‘Fhe 
decision in question, for which the Prussian Minisfer of 
Education seems to have been responsible, is a magnificent 
monument to academic prejudice and dogmatism, and 
deserves to be quoted, even though it had reference not to 
Beneke’s psychological work but to his ethical eddctrines 
(which for him, however, were intimately d@pendent on 
psychology). Speaking of a book by Beneke on The 
Foundation of a Physics of Morality, the Minister declared 
“ that it was not a single passage which had given offence but 
the whole scheme, and that a philosophy which dic not deduce 
everything from the Absolute could not be considered to be 
philospphy at all”, The substitution of observation for 
yeasoin ? or dogma is always liable to give offence; and thus 
the advocacy of empiricism is seldom without some oppor- 
tunity {for martyrdom, in great matters or in small. But it 
was sc | jrcely just that Beneke, who was so very far from being 
an extremist, should be treated as though he were a daring 
innovd) tor or a dangerous rebel. 


CHAPTER III 
PHRENOLOGY 


Looxina back from the vantage point that we oufs.rselves 
enjoy after a hundred further years of work, we ca sq@}¢ thaty 
the tragedy (if we like to call it such) both of Herbalegtt and 
of Beneke was that, in considering psychology as a s{mbdence, ¢ 
they were concerned far more with scientific form tha: la with 
sciéntific method and procedure. They were too biagroued by 
the metaphysical implications of psychology and by theper philo- 
sophical traditions in which it had been nursed to reali) (2¢ the 
applicability to psychology of the precise methods of ob}ychseva 
tion and control which had already proved so fruitfuy; hil ele. 
where, They were still dazzled by the relative perfec) sttionef 
form that can be achieved by pure logic, and it oul ily dit 
not occur to them that the next step should consist in€_# aba 
doning this elegant speculation as to how the mind mugnsht wok 
for the more humble and Jaborious method of studjcleaying my 
painstaking detail the way in which it does work, ‘Tito twtime 
of this revolution in method and outlook was 1 ‘ 
approaching even as they wrote. But, with one outstf 
exception, it was to be brought about by men who h 






whose eyes we have been looking all this time, is a nif 
wide sympathies and interests, ready to avail himself dali 
#36 
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light, however indirect, that may be thrown upon his choser , 


subject. We may, therefore, ourselves look back a fow 
years to glance at such recent achievements in the realm-of 
physiology as would naturally appeal to him,> . 

At the beginning of the nineteenth century it had of course 
for Jong been recognized that there was some intimate comhec- 
tion between the phenomena of mind on the one hand and the 
nervous systan and the brain upon the other. It washow- 
ever, by no means generally agreed that the brain and nervous 

ysystem represented the sole organs of mind; Bichat and other 
French physiologists had maintained, for instance, that the 
emotiqns have their seat in the internal organs. Still less 

was there a gencral body of belicf or knowledge with regard - 

to any detailed correspondence between the diflerent aspects 

of mind and the various parts of the brain. Indeed, interest 

in such problems of the localization of function in the nervous 

system had, since the time of Descartes, receded in favour of 

speculation about the seat of the soul, in the sense of some 

patticular part or organ especially concerned witly tlie rela- 

tionship between mind and body, All at once, Xt the turn of 

the century, there arose a movement which professed to have 

established the localization in detail of a large number of 

mental traits and to have discovered a means by which traits 

could tbe rapidly and accurately diagnosed in any “given 

individual by a simple cxamination of the exfernal con- 

formation of the skull—the movement associated with 

“Crafniology ” or “ Phrenology ”, as it later came to be 

If the claim had been justified, it would have been 

by fa the most dramatic event in the whole history both of 
psyet plogy and brain physiology; it would have meant that 
broblifems, concerning which we are even to-day, aftes 130 
iy 








Lalmost ata single stroke. It would have meant in the 
lace, imthe field of pure psychology, that we had become 
sed. of an apparently complete list of human powers, 
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. faculties and tendencies, in terms.of ack the whole human 
mind-could be fully and accurately described; in the gecond 
place, that our, at that time dawning and even to-dafy still 
insecure, knoWledge of the cerebral localization of fprental 
functions, had, quite suddenly and unexpectedly, gives) place 
to # most exact and extensive scientific discipline, as the’ \ result 
of a single great discovery: thirdly, that it had becom\c¢ pos- 
sible%o diagnose individual ability and character thus spolviny 




















; 
vocational guidange and selection. Mental tests, as wept know 
them, would hardly have been necessary : the prokjphqem of 
devising tests of temperament and character, with whicfti{h con- 
terfiporary psychologists have been struggling for tiptde lst 
dozen years or so with indifferent success, would also no 
It is true that the full advantages that would havd | 
derived from phrenology have only become clear wigy'{h the 
further progress of psychology, and could scarcely havg Wl} been 
realized when the doctrine was first put forward § {4 
founders, Gall and Spurzheim; but, leaving aside an pit 
plete realization of its possibilities, the prospects, evefe_M 
first view and to the untutored eye, were sufficiently alfeensfuing, 
especially when to the upljft associated with a new ma cleiygr 
science was associated all the thrill of a successful I tox 
pastime for the winter evenings! Small wonder they} 
the new doctrine aroused enthusiasm of an almost unt 
dented kind : small wonder either that its claims were Ik 
upon somewhat sceptically by the world of science. 

Franz Joseph Gall, the originator of phrenology, vek 
anatomist by training, and undoubtedly possessed mu 
ability in this department. Even as a boy he had 1d 
what he took to be a certain correspondence betweel?4 
mental abilities and characteristics of his schoolfellowhM@4 
the shapes of their heads, Later he began to teat and elnf 
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* asylums, then among his friends and on the head casts of , 


prominent persons. His surmise as to the existency df a 
general correspondence between mental traits and the out- 
ward shape of the skull seemed to him (o be amply cdrro- 
borated; and his observations soon provided a mass of data, 
which allowed him to state the correspondence in detailed 
terms., Te began lecturing on the subject in Vienna, and 
his yiefws seem to have aroused interest from the start” But 


Their collaboration lasted from 1800 to 1813, after 
which}, Spurzheim continucd vigorous propaganda both in 
Ewopife and America, The doctrines became known through » 
ectures for some considerable time before any authorita- 
Xposition appeared in print. The first important 
tion on the subject was a memoir presented by Gall 
and S#Hipurzheim in 1808, in support of their candidature for 
electigifon to the Institut de France. A committee, including 
Cuviefhfar, the biologist (who was chairman) and Pinel, the 
atrist, was appointed to investigate the cléims and gave « 
i nonatee} committal report; the canclidates, however, were not 
, owing partly, it has been suggested, to the influence 
poleon, who did not approye of foreigners becoming 
ers of the Znstitur, Further and larger works appeared 
len r8toand 1825, The British Phrenologfcal Journal 


7 













tive 


mtaH Bippeared in 1823 and, after sundry changes and amal- 
aa pots involving transference to America, ended with its 
ote volume in rgrz, Among the most prominent sup- 
wtqidais was the Scotchman, George Combe, who was prolific 
pu RD MElication from 1819 onwards, and who has left his mark 


chology by the founding of an annual lecture at Edin- 
University, in which prominent psychologists and 
scientists continue even to-day to make respectful allu-  « 
o phrenology in honour of their pious benefactor. In the 
half of the nineteenth century, phrenology was, as some 


_ psychology par excellencg, As eventually form 
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.of the historians of psychology have geil suggested, some- 


what jn the position of psychical research to-day. Its claims 
seemed, on general scientific grounds, unlikely to be tr ule, but 
had froused efeat popular interest and belief and hady not as 
yet been confronted with any evidence that could be fhaid to 
améunt to definite disproof, It was, moreover, frow: je an 
by the principal authorities, both i in psychology and §physio- 
fogy,‘and. therefore never became in any sense one Whof the 
recognized teachings of academic science. On the yf 
logical side, Herbart, Brown, and Sir William Hamidtof tn, and 
among physiologists, Sir Charles Bell and Pierre Flogfiurens, 
all expressed their disapproval of it on one groypdnd o 
another, Indeed, in the light of later knowledge (x#f 
course, available to these distinguished contemporarj ‘ 
Gall) it appeared that the grounds for rejecting phrenitt 
in its classical form were overwhelming. i 
Phrenology depended on three essential principles, pyit 
of which have proved themselves true in the wayyyhi 
to the exéent that phrenological doctrine demanded. fit 
the first plate, it went further than any other psf 
logical system in its demands for the splitting é 
ny 













the human mind into faculties; indeed it was the 


there were thirty-seven faculties. They were di 
into two main groups, affective and intellectual respect) W 
The affective group was sub-divided into two cltfi 
the Propensities (e.g. Destructiveness, Amativeness, Achitd 
tiveness) and the Sentiments (e.g, Conscientiousness, Oi 
egies Cautiousness); mee the intellectual Broujen} 


Titer Language) and a Reflective gr oup ‘(with two mereett 
Comparison and Causality), It is only in compara:k 
recent years that psychologists have learnt, chiefly throug'h} 
work of Spearman, to deal scientifically with the questi 
faculties—that is, to discover by appropriate statistical nH 
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whether the various phenomena grouped, together under a 
single faculty really do form a unity (c.g. whether a given 
individual can be said (o he quite generally more “amative ” 
or “acquisitive ” (han another, and, if so, 8 what extent). 
pwhale possible field of faculties especially in the direction 


yet adequately explored by the new methods 
Nevertheless, the work already donerin this 















ucted on a very different pattern from that which the 


consti 
pirenftlologists supposed, and that a list of faculties drawn up 
on stiiyictly scientific principles (if and when such a list can be ' 
dawg up) will be in its general principles quite other than 
that Which figures on the familiar phrenological charts*and * 
tablesigl.; though, of course, it is quite possible that ong or two 
of hehe phrenological items may eventually be corroborated 
and {ifithus prove to have been happy guesses (this may well 


Ke case, for instance with “ Tune ”, which may correspond 
Floertain “ broad factor ”? of musical ability, the existence 
| \hich is more than hinted at by moder? experimental > 
$3). The reader who wishes to see the vast gap between 
 arenological and the quite recent views on faculty, both 
Hperal conception and in mgthod of approach, will do 
to read Spurzheim’s Phrenology, or the Doctrine of. 
t (tal Phenomena, published (just at the beginning of our 
Ficl) in 1834, and then to turn to Spearman’s Abilities of 
E4, published ninety-three years later. 
fg'\ the second place phrenology claimed that each of its 
ens faculties was located in a definite area of the 
\k-—a scheme of localization known to most of us from 
py /hrenological models of the head still to be seen occa~ 
lly at the present day. Unfortunately, the various 
é precise methods for studying the functions of the brain 
ffhhave been devised since Gall’s time have signally failed 


to eqfiibrroborate Gall’s findings, and have indeed shown that 
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many parts of the cortex have faridions suite other than those 

_attrifuged to them “by his system. Physiological psychology 
chas*indeed been no kinder to his doctrines than has the 
statistical psych6logy of individual differences, 

Thirdly, tle phrenologists believed that the degree of 
devetopment of the various parts of the brain correspothding 
to the faculties could be ascertained by feeling the “ bun nps ”? 
or ineQualities in the external contour of the stall. i This? 
presupposed that the outer cranial surface correspos\nded 
accurately to the surface (and, therefore, the degrdipe of 
development) of the portion of the brain immediately bf \ elow, 
a pre-supposition which is disproved by the fact, since gi 

stained by cerebral anatomy, that the thickness of the } 
varies considerably and irregularly from one part to ancy§ 
In so far as this is the case, the essential method of phrenc 
is inadequate for the purpose for which it was employed; 
the evidence for the supposed correspondence based theft 
must be regarded as fallacious. 










science, and at the same time the most erroneous. It affmii{flords 
a striking example of the danger of erecting a vast sft 
structure on inadequate obseyvation and inexact methods 
the fact that Gall himself was no mere chatiaten of 


present day may do well to ses As ate remarlid 
dealing with this subject in his History of Experimdh 
Psychology, it shows the great scientific importance 
recognized technique, which is independent of the per 
bias ofethe individual investigator, however brilliant. § 
in his general notions, and in his detailed assumptions { 
: regard to the correspondence of particular mental traits 
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proceciurs e, which, in the nea of genius, has often led to Break 
discoveries, It was in testing the hypothesis suggested by 
these cases that Gall’s and Spurzheim’s procedure yas indde- 
largely because the general scientific Tules governing 
n process of testing were as yet not realiztd, at any rate 
bir application to psycho-physical problems of the’kind 
in qugestion, It was important, for instance, that, if the 




















quate, 
such 


fed for testing the suggested correlations should be 
ected, It was important, too, that the cranial measure- 
should be fine and accurate engugh to permit of 
daa significant differences between one individual and 


Waree from any subjectively determined “ constant errors” 
fe particular investigator; and that, in so far as this was 


q flpserved independently and “ without knowledge ”, ie. 
Hbe “bumps” on the skull should be measured in ignorance 


oft #tJe mental characteristics of the possessor of the skull and 
wei Wiversa. In these, and probably in other ways, the phreno- 
Jogi Rts” methods fell far short of the rigid canons of scientific 
proc Puiure, as they are beginning to be understood, though 
wot BR ilways accurately or conscientiously followed, by the 


jologists of to-day. The failure of phrenology, with 
the fifmplied immense amount of misdirected cfort and ill- 
Elmecl enthusiasm, was the price that had to be paid for 


: of them are based on evidence that is but little better, 
Sy because the enthusiasm aroused by any wide and novel 
Pfalization naturally and inevitably outruns the evidence 


avail H able, partly because we do not as yet see clearly how to 
appli the stricter scientific methods to all the psychological 
prol ems of importance, partly again because the lesson of 
ani. 


“fer; that they should as far as possible be “ objective ”* 
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phrenology has been inadequately learned and psychologists 
have’ got always realized the necessity of using rigorous 
methods gf control in every case where they are applicable. 
Thes€ latter inStances show per! haps that psychology has not 
as yet become' entirely tamed by science over the whole| of its 
widé and varied field; a good deal of the speculative licence 
of the earlier days is to be found here and there.* 

Butenowhere i in psychology does there seem ‘0 bes fo vast 














a cross purposes with one another; but in their p@psitive 
sassertions (if not always perhaps in thelr denials) each 
would seem to have a basis in facts ascertained with , 
degree of scientific care. We may reasonably hope that 
important school existing to-day is making some soliq 
direct contribution to our knowledge; and that their doc 


that there is no immediate prospect of another lapse o 
parable magnitude, - 

We “emphasized the word direct above, because, t 
phrenology"does indeed seem to have made no direc 
tribution to our knowledge, there is general agreemen 
it was indirectly of some value. If it failed dismally 
particular contributions to the study of cerebral localiz 


it did not fail to draw attention to the general probldyym of 
the mind- brain relationship and to the possibility of thelffif more 
detailed localization of specific functions. The failifayre of 
phrenology, if it had been fully realized at the time, s#Mnight 

*As is the case with other disciplines, for instance, medicine, which is nota} rlously 
subject to fashions and crazes founded on enthusiasm rather than op evidence, and 


which, like psychology, has not always resoited to such scientific methods of c\fAfontrol 
(e.g. statistics) as were available, 


: 
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have led to a strengthening of the general attitude of neglect, 
or distrust of physiology that distinguished the leadige*con- 
temporary psychologists, and have deterred physiologists on 
their part from directing their efforts to the ‘rain. 
Fortunately, it had neither of these effects. It seems rather 
to have diverted thought from the rather sterile speculations 
concerning the means or locus of interaction between mind 
and boldy toathe much more profitable search for some gpecific 
form @£ psycho-physical correlation. Phrenology, with the 
widespread interest it aroused, established, once and for all, 
the beflief that the brain was the essential and only organ of 
find; while, at the same time, it paved the way for more 
accurayte attempts at localization (attempts towards which the: 
genergal attitude had hitherto been hostile), by making these 
attemppts seem mild and conservative as compared with its 
own Vigastly greater claims, 





CHAPTER IV 
EARLY PHYSIOLOGIGAL PSYCHOLOGY 
the first third of the nineteenth century was a period of irapidly 


increasing knowledge about the structure and Funct on of 
the nervous system, so that our imaginary student, i 


Apart from the more dramatic developments of on ites 


swork a hundred years ago, had at his disposal a considerably 
larger fund of well-established data on this aspect of hi} sub- 
ject than would have been the case if he had begun his stetudies 
a third df a century before. This increased knowledgst ¢ was 
principally due to the labours and insight of a few men th chief 
among whom were Bell, Magendie, Flourens, Roland@ap and 
Marshall Hall. The first and perhaps the greatest of }igithese 
was Sir Charlés Bell, another of the famous Scotchmenje IE 
figure so proiinantly 1 in the history of psychology. ‘Br 
himself contributed a whole series of discoveries, chief g ‘ ynong 
which were the distinction between the sensory and the ft imotor 
nerves, the specificity of the sensory nervous impulse} vids, the 
existence of the muscle sense and the facts of reciprocal i 
vation as shown in the relaxation of the flexor muscles d ip : 
contr: action of sons extensors of the same limb and vice 







existerce of the muscle sae; though the notionh# 

undoubtedly in the air at the time and was, as we have 

espoused by several psychologists a few years later. 

however, undoubtedly had a priority in this, as in a nu} 

of other important matters. Owing to his method of p 
48 
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cation however (some of his most significant discoveries were, 


‘ printed in the form of a privately published pampplét of 
which a bunds se ous has were available), ete ne ue nature 



















his lifetime, The Se in pee was sate 
1, but the conclusions became widely known only at a 
ate, when he summed up his researches in his Nervous + 


for this reason that, in both the two first mentioned 
eries, Bell’s name is associated with others. In the 
f the distinction between the sensory and motof nerves, 
hares the honour with Magendie, a slightly younger 
h physiologist, who first announced what appears to 
been a genuinely independent discovery in »822, The 
agendie law, as it is often called, is to*the effect that * 
ntral roots of the spinal cord contain only motor nerve * 
the dorsal roots and the spinal ganglia only sensory ' 
The distinction between the motor and sensory func- 
the nerves had of course been known for very a 
since the time of Galen; but up till Belfs discovery 
irves had been supposed to perform both functions. Bell 
agendie showed that, while this was true of certain 
it was not true of all, since many had purcly motor 
rely sensory functions, while it did not appear to be | 
any of the nerve fibres, each of which seemed to have . 
Husive function of one kind or the other. This essential 
omy of function has appeared so well founded that it 
ained an implicit assumption of all subsequent work * 
he nervous system. The Bell-Magendie law has, as its | 
ry, the “law of forward conduction ”, according to - 
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which conduction in a nerve fibre occtu's in one direction only, 
a la® which paved the way for the conception of reflex 
action “which was soon afterwards to be formulated by 
Marshall “Halle : 

In the case of the specific nature of the sensory ndtvous 
impitlse, Bell’s name is associated with, or has rather been 
displaced te that of Maller —for, as has been as apaid, it 















in an earlier publication of Mitller’s in 1826 and 
therefore well be known to our student of 1833, if hg 
«sufficiently alert. We may therefore perhaps be pertgnitted 
to regard the law of the “ specific energies of sensory ned 
as an integral part of psycho-physiology at the lattes date 
The law, as finally stated, is somewhat complex and ili} 
divided into several separate propositions. 


comiaunleanon berecad check and our knowledge of | 
they inevitably colour this knowledge of ours and if 
their own characteristics to the mind, 

In the second place, assyming that there are di, 
in the” quality of the various nerves, it follows ts wt 
nerve may impose its own, specific quality on the taser}! 

In the third place, and this is the most essential pf! 
the whole law, observation shows that certain nerves Jj 
fact attuned to certain forms of stimuli— adeqfd 
stimuli, as they are sometimes called, to distinguish } 
from other and “ inadequate ” stimuli yoga eithogt f 


quality to that normally produced by the sdeauate stn} 
In other words, sensory nerves only produce the sen 
which they usually produce, i.e. the sensations associate 
the adequate stimulus to the nerves in question, 
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Two corollaries follow from this, First, one and the same , 


stimulus may give rise to different impressions accordjnf, to 
the nerve stimulated. A blow on the head may cquse pain 
in the skin, at the same time cause the ears to ting and make 
sparks appear before the eyes, each set of nerves responding 
in its own peculiar manner. Secondly, different stimuli 
affecting the same nerve, if they cause any sensation at all, 
give rise each to the same kihd of sensation. Visual gensa- 
tions result not only from light, but from pressure on the 
eyeball, and section of the optic nerve in surgical extirpation 
of the eye has been reported to give rise to “ the perception 
of a great light”. The fact that excessive Stimulation of the 
eye may also cause pain has since been accounted for on the 
ground that the outer coat of the eye contains pain nerves, 
and the same applies to the pain felt in operations on the 
eye. Similarly, touch and taste can be distinguished irf stimu- 
lation of the tongue. Had they known the fact, Bell and 
Miller might have pointed to the striking instance of 


“ paradoxical cold” that results from stimulation of a cold : 


spot by a heated point. Subsequent criticism, observation and 
experiment have shown, on the whole, that such cases are 
comparatively rare and not always perhaps so easily inter- 
preted as Bell and Miller thought; inadequate stimuli are, 
for the most part, entirely inadequate, i ive. they give tise to 
no sensation at all, Hence we are ignorant of wifole aspects 


of the outer world, for the perception of which we are not , 


endowed with the neccssary organs—a fact that has been 
brought forcibly before us in recent years by radio transmis- 
sions, of which we become aware only when we can make use 
of receiving apparatus which will convert the ether vibr ations 
into sotind or light, Our wireless sets pick up the yibta- 
tions fiom the station to which we tune them, just as the eye 
picks up the rays of light from the object upon which it is 
turned, but we ourselves possess no organs for detecting the 
waves used { in broadcasting; our sets, however, perform the 
D 
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double function of reacting to these waves and converung 
thefn into other waves which our own sensory apparatus can 
detect, Even when apparently inadequate stimuli do produce 
a pefcepfible effect, the stimulus itself may be complex and 
thus containeadequate elements, as when an edible object, 
which we value chiefly for its taste, nevertheless causes tactual 
or thermal sensations (and no ) gustatory sensation) when in 
contatt with the outer skin, Sr when an objget which We 
often handle but seldom (since our infancy 1) put into our 
mouths yet arouses taste in virtue of its sapid qualities, if 
placed upon the tongue. 

But these reservations have left the seittril doctrine intact, 
and as a general proposition the law of specific energies 
(usually associated with the name of Miiller) has in recent 
times been almost as widely and unquestioningly accepted as 
the Béll-Magendie law. There has been, however, and 
indeed still is, some doubt as to the precise way in which it 
should be interpreted. Where exactly does the specificity 
of the reeponse arise? There are obviously several possi- 
bilities, e.g.*the peripheral sense organs, the peripheral 
nerves, the spinal cord (in the case of nerve tracts that pass 
through this channel) or the brain, 

In some cases an elabor: atic sense organ (such as the eye or 
the efr) scems clearly adapted to the reception of a particular 
stimulus; ‘but the fact, already known to Bell, that when a 
nerve is severed, stimulation of the stump of the nerve nearest 
to the brain causes the usual sensation to arise, shows that 
there is a specificity of response (in the mature organism at any 
rate) that is independent of that of the sense organ, | Is this 
fur ther specificity in the nerve or in the brain ? Neit} her Bell 
not Miller definitely committed themselves on thjs point, 
though Miiller’s language often suggests that the pane 
lies in the nerves, and (partly owing to the ‘general 
opposition to phrenology) this was per! haps the more popular 
solution at the time, But later on, when impr oved methods 
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of brain study began to afford good evidence for the existence . 
of cerebral centres, opinion veered the other way, and in 
time this became quite definitely the predomingnt view, 
especially of course when physiology succeeded i in loating 
the sensory centres themselves. 

These last considerations bring us back once more to*the 
brain itself. Here Pierre Flourens was doing pioncer work 
gf a masterly character, his principal researches being#pub- 
lished in 1824 and 1825. Tlourens was the first to make a 
systematic attempt to determine the functions of the major 
divisions of the brain by the process of expgrimental extirpa- 
tion, kis chief observations being made on the brains of 
pigeons, In this attempt he was aided by a skilful operative 
technique, which enabled him to avoid the danger of unin- 
tentional mutilation of neighbouring parts of the cerebral 
substance and to reduce the shock of operation to a mifimum. 


‘As a result of his experiments, he discovered that when the 


cerebral lobes were removed without damage to adjoining 
portions, the birds displayed a lack of initiative, of memory 
and of understanding. They would react to dir€ct stimuli of 
a violent kind, but were otherwise passive; at first sight they 
appeared to be blind and deaf, but they were yet sensitive 
to light, for the pupils still contracted under stimulation, 
To quote Flourens’s own summary, as rendered by Boring, 
“the function of the cerebral lobes is willing? judging, 
remembering, seeing, hearing, in a word perceiving”; as 
regards the cognitive aspect of these functions, we may say, 
in modern terminology, that perception had been abolished, 
while sensation remained. As regards the cerebellum, 
Flourens concluded from his evidence that its function was 
the “co-ordination of the movements of locomotion. “In 
this connection we may also mention that Flourens was the 
first to discover that the semi-circular canals in the inner ear 
were somehow, concerned with the same function, though he 
did not go on to draw the conclusion that this portion of the 
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. ear has nothing whatever to do with the process of hearing, 
but‘is-quite another sense organ of a distinct kind. Pictures 
of'the strange attitudes adopted by Flourens’s pigeons after 
operative intélference with the canals adorn some of our 
textbooks t¢ the present day, though a more adequate 
theGretical interpretation of the results did not come until 
some fifty years after Tlourens’s work, The corpora quad- 
rigertina, Flourens concluded, are concerned -with secjngs 
without them the animal is blind. Finally, the medulla 
oblongata he considered to be the great organ of conservation, « 
concerned in the fundamental and essential functions of life 
itself, In this he agreed with his contemporary and riyal, the 
Italian Luigi Rolando, who had independently carried out 
experiments somewhat similar to those of Flourens, but who, 
possessing neither the operative skill nor the clarity of 
thought of the French investigator, had obtained results that 
were inconclusive and (as later appeared) in some respects ~ 
etroneous, 

Flourens’s localization of function in the brain was a 
modest enotgh achievement in comparison with the vastly 
more ambitious claims of the phrenologists, but it was based 
on sound scientific methods skilfully applied, and has stood 
the test of time, needing amplification rather than amend- 
ment, Flourens himself regarded his conclusions as being of 
quite another kind from those of the phrenologists. Te 
insisted only on the differences of function of the different 
main portions of the brain, whereas the phrenologists main- 
tained that a single part of the brain—the cerebrum-——had 
many different functions, each function separately localized 
in some small area. For Ilourens the brain, over anid above 
the distinctive functions of the main parts, still fustctioned 
as a unity, and this in two ways. Tirst of all, in addition to 
what he called the action propre of each major partl, as re~ 
vealed in his experiments, he posits also an action comoune of 


the whole organ, for he had observed that the removal{ of any 
i 
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one part, besides abolishing certain specific functions, reduced + 
the energy of all the others. In his own words, “ one point 
excited in the nervous system excites all the others; pne point 
enervated enervates them all; there is a community of re- 
action, of alteration, of energy. Unity is the gfeat principle 
that reigns », Similarly, within each portion of the bain, 
there is community of function, a view which, as applied to the 
gerebrum, is in divect contradiction with the doctrifes of 
phrenology, “ All the perceptions, all the volitions, occupy 

* concurrently the same seat in these organs; the faculty... 
of perceiving or willing, constitutes thus ynly one faculty, 
essentially a unit ”. 

Flourens’s opposition to the phrenologists on this point 
represents (in so far as it was concerned with general prin- 
ciples rather than with particular instances of localization) 
one stage of a controversy that has been going on for the 
last hundred-and-fifty years, and which is still in progress. 
As Boring remarks, there seems to be a cycle of fashions 
with regard to this question of localization.’ ,in*the days 
before phrenology, there was little if any suggestion of 
a precise localization of functions. The phrenologists at one 
step introduced localization of a highly specific order, 
Flourens, though his own work prpved localization of g kind 
{a very different kind from that of the phrenologists), yet 
maintained that the brain functioned as a whole. His work 
was in a sense a compromise—“ localization in the gross, but 
not in the fine”. Some fifty years later, when the “ new 
phrenology ” was ushered in by the introduction of fresh 
techniques in the investigation of the brain, the search for 
centres corresponding to specific functions once again became 
the guiding principle and remained so for the last quarter of 
the nineteenth century, In recent years the work of Franz 
and Lashley in experimental neurology and of the “ Gestalt ” . 
and “Factar” schools in pure psychology has again ; 
emphasized the importance of the more quantitative aspects * 
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- of brain function asa whole, In general it would appear that, 


asin ss many other things, Flourens’s principle of compromise 
was right; in the light of the most modern knowledge it 
would appear fhat the existence of specific centres is a fact, but 
that, at any sate within any given major portion of the brain 
(thé cortex, thalamus, cerebellum, etc.), the specificity resides 
in functional habit rather than in structural or innate 


' peculiarity, and that each part, over and above any specific 


functions that it may perform, also contributes its quota of 
energy to the function of the whole. 

The next great,step in our knowledge of the nervous sys- 
tem came a few years later. In 1830 J. J. Lister, an amateur 
optician who had been successful in considerably improving 
the structure of the microscope, put his optical inventions to 
good use by discovering the cells in the blood stream and in 
animal tissue; and in 1833, just as our student was embarking 
on his studies, news might have come to him that Remak, 
using the improved instrument, had discovered that the grey 
matter ofthe brain is cellular; while, almost simultaneously, 
Ehrenberg had discovered that the white matter consists only 
of conduction fibres. The new discovery of the true nature 
of the distinction between grey and white matter paved the 
way for the further undergtanding of the nature of the units 
of the ner vous system and of the function of these units; in 
due course it led to the formulation of the neurone theory 
and the related views as to the réle of the synapse, that were 
destined to play a great part in later psycho-physical theory. 

Still another achievement of the same year was the first 
clear formulation of the distinction between voluntary action 
and reflex action, a distinction due to the Scotch physician 
Marshall Hall. Asa result of his observations on decapitated 
animals, Hall found that, by suitable stimulation, \definite 
kinds of bodily movement could be produced with the help 
of the peripheral nerves and spinal cord, independ intly of 
the brain, and, therefore, quite distinct in charactelr from 
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conscious and voluntary movement. It is true that sgme - 


observations pointing in this direction had already beenmmade 
by earlier physiologists; the word “ reflex ” had boen intro- 
duced nearly a century earlier by Astruc, and the pupillary 
reflex itself had been observed by Galen. But the widespread 
recognition of the general phenomena of reflex action cfates 
from the time of Marshall Hall’s work, which, like so many 
éther physiotogical discoveries of the period, had the" good 
fortune to be gathered together, catalogued and systematically 
ordered in that great treasury of knowledge, The Textbook 
of Physiology of Johannes Mitller. oy 

Befere we leave the nervous system, we may call attention 
to a striking parallelism that must almost inevitably have 
suggested itself to our student; the parallelism between the 
structure of the brain that histological research was just 
revealing and the nature of the mind as pictured by the 
associationism which was the dominant psychological doctrine 
of the period and which had. just found such a consistent and 
thoroughgoing exponent in James Mill. Assotiationism 
regarded the mind as composed of a great: number of 
elementary units, the “ ideas”, linked together into com- 
binations of varying degrees of closeness and complexity and 
continually forming new connections with onc anothey; the 
phenomena of mind, as revealed by introspection, consisted 


indeed, it was supposed, in this very process of connection. | 


Histology was now showing that the nervous system, on 


its side, was composed. of innumerable simple units, the cells, ° 
linked together by a tangle of connecting fibres, admirably . 


suited, it would seem, to serve as the physical substrate of 
the “ associations ” observed in consciousness. What more 
natural than to suppose that the individual cells somthow 
corresponded to elementary ideas and the nerve fibres con- 


necting the cells to their associations? That complex ideas cor- - 


responded toa group of interconnected cells, and so on? The 
appearance of an idea in consciousness would then correspond 
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: to the occurrence of some process in the corresponding cell or 
* cells, avhile an association of ideas would imply the passage 
of an impulse along the fibres linking the cells in question, 

It is true that further reflection showed that there were 
difficulties inf the way of such a very simple and obvious 
schéme of correspondence. On the psychological side, for 
instance, it was difficult to detegmine the precise nature of the 
really*irreducible and elementary idea that woul correspond 
toa single nerve cell. On the physiological sicle, cells were 
not confined to the nervous tissue, but were found throughout 
the bodies of animals and plants. Within the nervous sys- 
tem they were found not only in the brain but in thesspinal 
cord and in various isolated ganglia, which did not appear 
to have direct relation to consciousness. Some cells more- 
over seemed pretty clearly to be concerned with purely motor 
functions, And, even within the brain itself, the cells in 
different parts were found to be of different shapes and sizes. 
These facts and others, seemed to show that the theory of 
correspontlence that so readily suggested itself at a first view, 
required qualification and elaboration; so much so that the 
theory has scarcely ever been seriously maintained in its crude 
form. Nevertheless, the parallel between the complicated 
ramifications of the nerver and the complicated process of 
association was so striking that it indirectly cxercised a power- 
ful influence in favour of the association psychology, and. has 
continued to do so to the present day. The eventual abandon- 
ment of simple associationism was due rather to a realization 
of its inadequacy on the purely psychological side than to any 
adverse evidence from physiology. It is true that physio- 
logical facts unfavourable to the psycho-physical correspon- 
dencé just outlined were not far to seek. This view of the 
correspondence really presupposed a cerebral localization far 
more extreme even than that of phrenology, which only 
sought to localize some thirty-seven facultics, not countless 
numbers of ideas; and although, as a scheme of localization 
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it is quite independent of phrenology, and does not stand or- 
fall with it or with any other doctrine of faculties,eit was 
affected by the general arguments against localization, such 
as that afforded by Flourens’s discovery that extirpation of 
any one region of the brain tends to weaken tlle function of 
all the others. Nevertheless, in spite of these difficultieg, the 
view has persisted that the jnaumerable connectiqns in the 
‘brain someh®w mirror the equally innumerable relatioffs con- 
tinually formed within the mind, and further evidence, 
gradually accumulating through the century, both that from 
experimental investigations and that from the study of 
lesions in the human nervous system, is by no means 
altogether unfavourable to some general conception of this 


kind, 


CHAPTER V 
SINSATION AND TH'E SENSE ORGANS, 


‘Our consideration of the nervous system leads us naturally 
to the allied subject of the sense organs, Here is a field 
which, by its very» nature, belongs both to psychology and 
physiology; for it is impossible to deal with the psychology of 
sensation without taking into account the structure and 
function of the organs through which sensations come about, 
while it js profitless to consider these organs except in relation 
to the psychical impressions of the external world which it 
is their business to produce. The senses are “ the gateways 
of knowledge ”; without them the mind has no materials to 
work on (a fact which the associationists, especially, had 
stressed). It might have been supposed, therefore, that the 
psychologist would make every endeavour to understand the 
intimate structure and working of the sense organs, Such 
indeeck has been the attitude of psychologists for the last half 
century and, more, an attitude which we owe largely to the 
influence of such men as Fechner, Helmholtz and Wundt, 
At the present day, students of psychology learn about the 
sense organs as a matter of course, Indeed, for two or three 
decades, the problems of sensation and perception, considered 
in intimate relation to the function of the relative organs of 
sensation, constituted actually. ¢ the major portion of experi- 
mentd 1 psychology; and in recent years these problems have 
only appear ed to recede in importance, because of our 
increasing knowledge concerning what we are wont to call 
the “higher” mental processes. But a hundred years ago 
the philosophical bias of psychology was too strong t make 
580 
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such an attitude seem obvious or natural, Study of the sense, 
organs clearly involved detailed observation, and psychdlogy 
was still considered as a series of problems to be thought 
out at the desk or in the arm-chair rather than as a 
body of knowledge to be acquired in the laboratory, the 
hospital, the school, the consulting-room, the market place. 
Hence, jin the beginning, nearly all our carly knowledge con- 
cerning the iatimate structure and function of the setise grgans 
came from physiologists. It was only in the second half of 
the nineteenth century that the experimental psychologist 
made this department of knowledge peculiarly his own, 

Oug student, starting his work in 1833, would therefore 
probably encounter the detailed problems of sensation at a 
later stage in his studies than would a student of the present 
day. Nevertheless, when he did come up against these prob- 
lems, he would find a very considerable collection of facts at 
his disposal; chiefly, however, in relation to hearing and 
vision, the available data concerning the other senses being 
relatively few and uncertain, as indeed (in spite of an all- 
round increase of knowledge) is still the case at the present 
time, fr he knowledge on this subject, was, however, less con- 
veniently ordered and summarized than it is for his successor 
to-day. Miller had published a book on vision in 1826, and 
in 1833 was engaged on his great Textbook, which, like" subsc- 
quent textbooks of physiology (and later on of psychology) 
collected and systematized the information up to date] 
Treviranus had written a monograph on the senses in 1828, 
and Bell’s Anatomy, published in 1803, also contained useful 
information, Apart from these, however (and Miiller’s 
Textbook was not yet available), our student would have had 
to search in a very considerable number of isolated treatises 
and papers, 

What he would gather from these sources would be 
roughly as follows. The gross anatomy of the cye, includ- 
ing its optical properties, was pretty well understood; the 
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same was true as regards the detailed structure of the retina, 
The existence of the blind spot had long been known, for 
King Charles II is said to have demonstrated it to his 
courtiers to shaw them what they would look like when their 
heads were off | ) At the beginning of the nineteenth century, 
Bell-had shown that the different parts of the spectrum were 
of unequal brightness, and in 1825 Purkinje had described 
the phendmenon known by his*name, i.e. the increase in the 
relative brightness of the greens and blucs in dim light. The 
first two of the so-called three laws of colour mixture had 
been formulated by Newton, who thus knew the properties 
of complementary” colours (the third law was announged by 
. Grassmann in 185 3)-] The use of rotating discs for pr oducing 
colour mixtures was introduced by Musschenbroek in 1820, 
though they subsequently became known as Maxwell’s discs, 
when the latter investigator took up and improved the method 
in 1853, Newton was also aware of the inertia of sensation, 
ie. the continuance of a conscious sensory impression after 
removal af the stimulus. Miller gave a full description of 
both positivetand negative “ after-images” (“ spectra”, as 
he called them) and of the conditions under which they occur. 
He also understood the general nature of “ light-? and 
“ dark- adaptation ”, ”, while the general facts concerning 
the lesser acuity and colour'sensibility of the periphery of the 
retina had Been discovered by Sir Thomas Young some thirty 
years before. Two main colour theories held the field, that of 
Young, according to which there were three elementary pro- 
cesses,, hid ‘that of Goethe, who believed in four, “L’hese 
two theories, in a somewhat modified form, provided the basis 
of the subsequent theories of Helmholtz and Hering respec- 
tively, which have remained the two great rival interpreta 
tions right up to the present time, As regards the eye as 
an optical apparatus, the only major point about which there 
was still much uncertainty was the question of accgmmodation, 
or “adaptation ” as it was then called. Numerous explana- 
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tions as to how an image was focused on the retina had been: 
put forward. Some had thought that the whole eyeball 
altered in length through the action of its muscles, others 
that the lens moved backward and forward, still others that 
the convexity of the cornea could change. Mifller favoured 
the first of these views, though he also thought there nfight 
be alterations in the curvatuye of the lens. This last, the 
how accepted view, seems to have been first put forwird by 
Young, though the rather complicated mechanism by which 
the changes in the lens are brought about was only explained 
later on by Helmholtz. ) 

Allethese facts concerned the function of the single eye. 
But it had, of course, Jong been obvious that considerable 
complications arise from the fact that we have two eyes, and 
a good deal of progress had already been made in the study 
of binocular vision. On the neurological side Miller had 
just given a correct description of the “ partial decussation ” 
in the optic chiasma, the fact that the nerves from the right 
halves of both retin go to the right half of the bratn (which, 
therefore, furnishes the centr; for the right half of the total 
field of vision) and vice versa. The muscular mechanism 
underlying convergence of the eyes was also known, as were 
the facts of binocular colour rivalry and mixture, Natyrally, 
the principal riddle of binocular vision concerns the question 
of why, given two eyes, we yet see objects single. Gall, 
unfortunately wrong as usual, had suggested that we only 
use one eye at 2 time—a statement which, as we have since 
learnt, is only true of certain particular persons and conditions’ 
(fostered, for instance, by microscopic work), Bell, again 
a pioneer, suggested the existence of “ corresponding points ” 
on the two retin. It then began to be realized that the 
majority of objects are in fact seen double, but that we 
habitually neglect these double images, and that only a par- 
ticular limited part of the visual field—the horopter—is seen 
single; Miiller and others were, indeed, busy determining 
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“the precise form of the horopter at the opening of 
our period, The full part played by binocular vision in the 
perception of depth was not yet understood, and this had to 
wait until the Invention of the ster eoscope had brought these 
problems int greater prominence. Wheatstone’s first stereo- 
scope was, however, as we have already mentioned, actually 
invented .in 1833, and Brewster’s more convenient form 
followed shortly afterwards. Largely, no doxbt, owing to 

‘this ignorance of the true significance of “ disparation ” (the 
fact that images not actually on the “ corresponding points ” 
of the two eyes, but very nearly so, exhibit a peculiarly con- 
vincing character of “depth” or three-dimensionality), 
Miller attributed a greater réle to the purely psychological 
aspects of space perception than modern authors do. Even on 
the psychological side, however, the various factors had not 
been fully isolated and descr ihed: 

As regards pathology, the chief purely optical defects of 
vision were of course known and capable of correction through 
glasses, Mut the full explanation of such defects as “old 
sight ” (presbyopia), depending on diminished elasticity of 
the lens, could not be given, since the mechanism of accommo- 
dation was not yet understood. Some of the main facts of 
colour blindness had been.known since the time of Dalton 
towards thg end of the seventeenth century, Both Young and 
Goethe had discussed these abnormalities of vision, but the 
facts available were scanty, nor was it realized that there 
might be several distinct types of the disorder, 

Turning now to the sense of hearing, the auditory functions 
of the outer and middle ear were in general well known, 
though it was supposed that the three auditory ossicles, the 
“hammer”, “anvil” and “stirrup”, which form such a 
curious feature of the middle ear, merely transmitted sounds 
like any other solid bodies, and it was not realized that they 
acted as a system of small levers, The grossest error con- 
cerned the functions of the semi-circular canals, which, as 
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mentioned earlier, were thought (very naturally) to form | 


part of the auditory apparatus, though Flourens had demon- 
strated that operative interference with them produced dis- 
turbances of equilibrium. Nor was there such an“intimate 
knowledge of the actual end-organs of sense (the,terminations 
of the auditory nerve in the Organ of Corti) as existed in, the 
case of vision. Probably owing to this, there was no well- 
known theory concerning the elementary qualities of auditory 
sensation to correspond with Young’s and Goethe’s colour 
theories. Helmholtz, when later on he came to formulate 
his famous theory of hearing, had no older theory of standing 
to build upon, as in the case of vision. Of the three great 
psychological correspondences between the nature of the 
stimulus and the resulting sensation (the amplitude of the 
air vibrations corresponding to intensity or loudness, their 
wave-length corresponding to pitch and their shape corre- 
sponding to timbre) the first two were known and clearly 
stated in Miiller’s Textbook, the last one not. With regard 
to pitch, the upper and lower “ limits of hearing ” had been 
determined with more or less exactitude; it was known that 
the ear could not appreciate air vibrations of less than sixtcen 
or of more than approximately twenty-four thousand vibra- 
tions a second. The frequency ratios of the principal musical 
intervals were also known. With? regard to the fact tllat we 
have two ears, it was recognized that the possession of this 
double organ was of assistance in the localization of sounds, 
and that the direction from which a sound reached the 
listener was largely, if not entirely, determined by the 
difference in the intensity of the sound at one ear and the 
other-—a view which is still held to-day, though it is now 
recogiiized that other and subsidiary factors (e.g. phasg And 
timbre differences) may also play a part in localization. Both 
in sound and vision, therefore, many of the essential facts, 
as we see them to-day, were already known, while some of the 
great riddles of 1833 still remain unsolved or only partly 
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solved. The work of the last hundred years has consisted 
in the correction of a few serious mistakes and the accumula- 
tion of a great mass of further detailed knowledge, often of a 
quantitative kind. In particular the interest in the measure- 
ment of “ differential thresholds” (ic. the determination 
of the smallest perceptible difference between two stimult) 
did not yet exist. This was a feature of the era that was 
just about to dawn, a feature tat was of supreme importance, 
not only for the study of sensation itself, but for the whole 
development of the experimental method in psychology, , 
For the rest, Helmholtz was the great figur , who, towards 
the middle of thé nineteenth century was to give the physio- 
logy and psychology of sight and hearing, both as regards 
fact and theory, the general form which we find in our 
textbooks of to-day. 

Regarding the other senses there is little to say. We have 
already referred more than once to the muscle sense, the full 
recognition of which was undoubtedly the principal recent 
event in this field. Mill, as we have seen, had drawn atten- 
tion to what*he called sensations of disorganization and sen- 
sations coming from the alimentary tract, while the sense of 
touch had been further split up by Bell’s treatment of heat 
and cold as separate qualities of sensation, A new phase in 
the attitude towards touch was, however, shor! tly to begin. 
BE. H. Weber, who was destined to play a remarkable réle 
in the very earliest stages of experimental psychology, was 
professor of anatomy at Leipzig, and in 1833 was actually 
finishing a treatise on touch, the De Tacru, which appeared. 
in instalments and was published as a whole in the following 
year. It was here that he reported experiments on the 
misgle sense, which not only afforded a demonstration of the 
fact that this sense is independent of touch, but laid the 
foundation of the most famous of all the “ laws” of psycho- 
logy—Weber’s Law, as it was afterwards christened by 
Fechner. He was the first psychologist, so far as we know, 


SENSATION AND THE SENSE ORGANS 65 


a . 

to induce his subjects to indulge in the exercise of lifting. 
weights, Owing to the interest and success of his experi- 
ments, hundreds of thousands of weights have gjnce been 
lifted in psychological laboratories all over the world. In 
these early observations Weber showed: (1)*that smaller 
differences in weight could be discriminated whens the 
weights were actively lifted than when passively carried on 
the hand (thus demonstrating the influence of the shuscle 
sense); (2) that in both cases discrimination depended, not 
upon the absolute, but upon the relative, difference between 
the two weights (the fraction corresponding to this difference 
being much smaller with lifted than with carried weights). 
In these discoveries, seized upon later by Fechner for his 
own purposes, lay the germ of experimental psychology, the 
great influence which was to combine empirical with quantita- 
tive methods, and to appear in due course as thé “ new 
psychology ” of the second half of the nineteenth century. 
Our student could scarcely be expected to pay over-much 
attention to Weber’s modest treatise in its antiquated Latin 
form. Nevertheless, had he known it, here wis the book to 
which, more than all others, he should have looked for signs 
of some of the most significant of all the later developments 
of psychology. 

As regards smell and taste, little was known, 3 and indeed 
little was destined to be known until much later,’ while even 
to-day the data available are relatively meagre. In the case 
of smell, there were attempts at classification, notably that 
of Linnzeus, by an extension of which Zwaardemaker later 
constructed the best known classification of the present time, 
Weber, with head bent back and a disregard of comfort that 
was to prove a permanent characteristic of experiraental 
psychologists, was having eau de Cologne poured down his 
nose, in order to show that liquids are in themselves incapable 
of causing mell. Bell knew that the organs of taste were 
situated in the papill of the tongue, and Horn, in 1825, had 
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*gone an important step farther in showing that the various 
papille: are differently sensible to diflerent tastes; the current 
classification of tastes into sweet, sour, salt ane bitter had, 
however, not as yet heen made, In the same year Brillat- 
Savarin had’ published (anonymously) his Physiologie du 
Gott, in which he made a remarkable attempt to treat 
gastronomy asa fine art. Thoygh it contributed but little to 
our Kiowledge of the sensory basis of taste, this delightful 
classic is full of psychological wisdom, and may be regarded 





essay which, in its-own particular department, remains easily 
the foremost achievement even at the present day. - 


e 


CHAPTER VI 
MESMERISM AND ARNORMAL PSYCHOLOGY. 
a 


Berore we close this survey of psychology as it presented 
itself to our student a hundred years ago, we must take an 
extremely brief glance at one other aspect of the subject, 
the aspect that has since come to be called abnormal psycho- 
logy. Not that there is much to chronicle. One of the 
most striking differences between the psychology of to-day 
and that of 1833 is that at the earlier date psychologists had 
as yet scarcely realized that they could learn anything of 
value from the study of the disordered mind. At that 
particular time the abnormal was indeed under an especially 
dark cloud, for Mesmerism had just been once again exposed, 
as not due to “animal magnetism” but to “ fmagination ”, 
and psychologists did not realize that what had failed to be 
a problem for the physicists might be a very important 
problem for themselves. Mesmer himself, after a stormy 
career, had died in 1815. He had in his lifetime enjoyed 
all the popularity of a healer who has new and occtlt methods 
at his disposal, had refused an offer of 20,000 francs 
from the French Government to reveal his “secret” 
(which indeed he did not understand himself), had been 
ignored or reported on unfavourably by the medical pro- 
fession and had finally been denounced as an impostor. 
Mesmer was too firmly wedded to the theory of “smag- 
netism ” to envisage anything like the modern theory of 
“ suggestion ”, and indeed the modern discovery (if it can 
be called a discovery; in a sense it had been known right 
down the ages) of enhanced suggestibility during a special 
&7 


Wie) A HUNDRED YEARS OF PSYCHOLOGY 


i « 

free of intrinsic mental defect. As it turned out, Pinel’s 
more modest expectations were nearer the truth. In spite 
of itard’s, prolonged efforts, the wild boy never learned to 
play a normal fole in civilized society. He was, however, 
able to acquire some habits more in keeping with his new 
envivonment and, although in itself largely unsuccessful, 
Itard’s work was epoch-making, inasmuch as it constituted 
the figst ‘systematic attempt fo train the fegble-mindedr 
Largely through the eflorts of Itard’s pupil, Séguin, the work 
was carried on with increasing insight and success. In 1828 
a special institute for the education of the mentally defective 
was established in ‘Paris and in 1842 Séguin became its, head, 
From that time onward the need of special pedagogic methods 
for this class of persons became widely recognized and special 
schools sprang Up in many countries, 

A cerftury ago all these activities lay well aside from the 
traditional path of academic psychology. We have, how- 
ever, all along taken the liberty of supposing our student to 
be gifted avith a certain power of special insight for future 
developments! If thus endowed, he might have dimly 
recognized that these events in the field of abnormality were 
big with promise for the future. 


PART II 
183$-1860 


CHAPTER T 
TIE HUNDRED YEARS—OUR PROGRAMME 


We have now completed the first portion of our task. 
Looking through the eyes of our imaginary student we have 
studied in main outline the psychology of a hundred years 
ago. We have seen how, in the years immediatély pre- 
ceding our chosen date, 1833, a whole series of thinkers of 
distinction and originality had consolidated old positions, 
indicated new problems, and hinted at the possibility of novel 
methods and fresh points of view. We have geen, too, how 
links were beginning to be forged between psychology and 
other lines of study, hitherto distinct; how psychologists 
were beginning to realize the intimate connection between 
their own discipline and that of physiology, 2 comiection 
that mirrors the intimate relationship between" mind and 
nervous system; how there had been a dawning insight into 
the possible practical applications of psychology especially 
in the sphere of education; and how a beginning had been 
made in, the study of mental disease and of abnormal con- 
ditions of the mind, though the importance of these facts 
had as yet scarcely been grasped by those who might Have 
called themselves psychologists. A hundred years ago 
psychology was very much alive; there was a large and 
growing body, both of fact and theory, which, as we now 
see, was definitely “ psychological ”, But as an independent 


vas 


72 A HUNDRED YEARS OF PSYCHOLOGY 


«science it had only just come into being; its independence 
was recognized by very few, even of the learned; and by 
them its, boundaries and possibilities were ill defined. 
Looking back, ‘however, we can see that it had started. Our 
business now ‘is to follow its course through the intervening 
centery, to study its growth and its gradually increasing 
recognition, its widening field and its increasing diversity 
of outlook and of method, until it reaches the stage of” 
vigorous, sprawling infancy which seems to be its condition 
asa science at the present day. 

This task itself may be conveniently undertaken in three 
stages—stages which appear to correspond to psychology’s 
own phases of development. The first and shortest stage is 
from 1833 to 1860, a period in which the tendencies already 
noted continued to develop, but in which there are no 
startling new departures, no sudden changes of direction, 
no full realization of the potentialities already visible at 
the beginning of our “ hundred years”. 

Two great events mark the inception of the second period; 
the birth of éxperimental psychology through the work and 
influence of Fechner, an influence which, in its distinctively 
psyc hological bearings is usually held to date from the publi- 
cation of his Elemente dex Psychophysibe i in 1860; and the 
advent of the Gvolubonary, point of view following the 
appearance’ of Darwin’s Origin of Species in the previous 
year, Together, the experimental and genetic standpoints 
gave a new stimulus and a new direction to the labours 
of psychologists and completed the separation of psychology 
from philosophy that was implicit in the work of so many 
writers of the first half of the nineteenth century. In this} 

period, therefore, which lasts till 1900, we see the steady 
progress of the “new” experimental psychology, and the 
permeation of psychology by the idea of development—as 
* manifested both in the race and in the individual, 
The turn of the century may conveniently be looked upon 
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ag the end of this second period and the beginning of the third 
and last. From now onwards we find psychology embarking 
on the process of specialization incidental to the gyowth of 
new schools, each school having its own peculiar methods 
and outlook and even to a considerabl extent its own peculiar 
jargon, so that the total picture becomes one of increasingly 
violent and bewildering’ activity; eventually, indeed, there 
afe “ psycholegies ” rathér than “ psychology ”, and stutients 
begin to complain that what is taught in one centre bears little 
"resemblance to that which they have learnt in another. It is 
the period of psycho-analysis, behaviourigm and Gestalt, 
of menfal tests and the psychology of individual differenccs, 
of “ factors ”, of reflexology, and of the application of psycho- 
logical methods and concepts to the hitherto quite foreign 
fields of industry and commerce. The Great War cuts right 
across the middle of this period, but, beyond stirring up a 
general interest in “applied ” psychology, seems merely to 
quicken the tempo of development without greatly altering 
its course. It is the period in which we are actually living, 
and which is, therefore, least easy for us to etivisage in its 
true perspective. Our understanding of it must necessarily be 
imperfect and confused, not only because of its own inherent 
complexity, but because we sec it ont of focus, What we sce, 
however, is sufficient to show us that psychologists are 
intensely busy on a multitude of new enterprises; how many 
of these enterprises will prove worth while, above all, how 
far they will go towards the construction of an enduring, 
coherent and satisfying scientific structure, it is impossible 
as yet to tell, 

{In surveying the first two, at any rate, of these three 
periods, we can, to some extent, avail ourselves of the main 
categories which served us in our review of psychology as it 
would have presented itself to the student of a hundred years 
ago. In the,first place there is pure psychology, the direct 
descendant of the more philosophically tinged psychology 
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of earlier times. In another category is the study of the 
brain, nervous system and sense organs, in so far as this study 
fells within the purview of psychology. In between these 
two may appropriately be placed the new psychology of 
experiment ‘when this comes upon the stage. Only a few 
indécations of it will appear in our first period, and both in 
this and in the second period, it isa relatively easy matter to 
consigler” it apart from the continuing stream ef the earlier 
psychology based on general observation, casual introspec- 
tion and @ priori speculation, In the third period, however p 
the boundary between experimental and “ systematic” 

psychology (as “the older tradition has sometimes been 
called) soon becomes obscured, and the majority "ot the 
schools that are such a feature of this period have not only 
their characteristic theories but their characteristic empirical 
procedures. In its early stages experimental psychology 
largely overlaps in subject matter with the physiological 
study of sensation and the sense organs—but from the very 
start, as we shall see, the experimental psychologists had their 
own special*interests, viewpoint and method of approach, 
which were different from, and in some ways much wider 
than, those of their physiological colleagues. A hundred years 
ago, indeed during the greater part—perhaps the whole— 
of the first of our three periods, it seemed as though most 
of the frésh stimuli to psychological development would 
come from physiology; it might even appear as though the 
psychologist were destined to become a humble picker-up of 
scraps from the physiologist’s table, and some such anticipa- 


‘tion was voiced from time to time. The advent of experi- 


mental psychology prevented any such development, and 


. indeed made the “new ” psychologist (as he later on came 


to be called) to some extent an invader of the physiologists 
domain; for there is no doubt that, with his deeper interest 
in the sense organs as the very instruments of knowledge, 
the providers of the material of the mind (as the sensations 


HE HUNDRED YEARS-—OUR PROGRAMME 75 


were regarded by many), he carried on the study of these 
organs with greater pertinacity and ingenuity thay the 
physiologist would have done, if left to his own jnterests 
and devices. Inthe fourth place comes the category of 
abnormal psychology. At the beginning of our-first period 
thig branch of our subject was, as we have seen, at a low abb. 
After a good beginning in the bands of Pinel aad Esquirol, 
the unfortunate attitude of the mesmerists and of ¢heir 
opponents had brought the whole matter into disrepute in 
escientific circles. Soon, however, fresh champions of mes- 
merism were to arise, this time of a scientific calibre to compel 
respect; while the uses to which the mesmeric trance was 
put made it inevitable that some serious attention should be 
paid to it by doctors and psychologists. A little later came 
a whole series of brilliant workers who linked up hypnotism 
(as it now was called) with the general study of mental 
disease; while eventually (especially in the hands of the 
psycho-analysts) the findings of psycho-pathology poured 
over, in a copious flow, into the field of normal psychology, 
so that what had started as a modest method {6r the treat- 
ment of certain forms of nervous disease became a powerful 
instrument apparently capable of throwing a strong (and 
often disconcerting) light upon the obscurer workings of the 
human mind in all or any of its manifestations, At the’end 
of our last period, therefore, the boundary between*abnormal 
and pure (normal) psychology is in turn becoming blurred 
a reminder of the fact that all our categories and classifi- 
cations are in the last resort mere arbitrary matters of con- 
venience, and may at any moment require revision in the 
light of new eevelepmients ) 


CHAPTER II 
o 
SYSTEMATIC PSYCHOLOGY—J. S. MILL, BAIN, LOTZE 


Turwine now definitely to the.first of our three periods, We 
find that “ pure ” psychology during this period is dominated 
by a few principal figures, notably J. S, Mill, Bain and Lotze.° 
If we were to insist on a strictly chronological account, we 
should have to include Herbert Spencer also; for the first 
edition of his Principles of Psychology appeared in 1855, 
But in spirit he belongs distinctly to our second period, for 
his whole outlook is in its very essence evolutionary, and 
indeed” he became an influential figure in psychology only 
after the publication of the second and revised edition of his 
Principles (now incorporated as an integral part of his 
Synthetié Philosophy) in the early seventies, John 
Stuart Mill’ work also falls partly in our first and partly in 
out second period, his chief contributions to psychology being 
found in his Logic, published in 1843 and in the Examination 
of Sir William Hamiltow’s Philosophy published in 1865. 
In spirit, however, he belongs to the first period rather than 
the second, His most influential addition to psychological 
theory was, moreover, beyond all doubt, his doctrine of 
“ mental chemistry ” enunciated in the earlier work, 

In conformity with his freer, tenderer and less pedantic 
nature, he set about, in this doctrine, to diminish the 
rigours of the uncompromising associationism of his father. 
For* the rigid mechanical scheme of interaction between 
unitary ideas, in terms of which James Mill had described 
the working of the mind, J. S, Mill substituted a “ chemical ” 


conception, according to which complex thougnas and feelings 


were indced generated by, but not in all cases merely com- 
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posed of, simpler elements. In his own words ; “ the effect 
of concurring causes is not always precisely the sum ef the 
eflects of those causes when separate, not even always an 
effect of the same kind with them .... The laws of the 
phenomena of the mind are sometimes analogous’ to mechani- 
cal, but sometimes also to chemical laws. When nfany 
impressions or ideas are operating in the mind together, there 
sémetimes takes place a process of the same kind to chdmical 
combination. When impressions have been so often experi- 
*enced in conjunction, that each of them calls up readily and 
instantaneously the ideas of the whole gyoup, those ideas 
sometimes melt and coalesce into one another, and appear 
not several ideas but one . . . . The Complex Idea, formed 
by the blending together of several simple ones, should, when 
it really appears simple (that is when the separate slements 
are not consciously distinguished in it) be said to result from. - 
or be generated by the simpler ideas, not to consist of them”. 
This whole doctrine leads to an attitude of lesser dogmatism 
and cocksureness, a lesser confidence in the suffitiency of 
association as an all explanatory principle. To James Mill 
everything was supremely simple, once you were in pos- 
session of the master key; his son, however, realized that 
the operation of this key was notealways easy and straight- 
forward; he even suspected there might be locks it would 
not fit at all. Thus in his Logic J. S, Mill expresses a doubt 
as to whether even mental chemistry can adequately account 
for the generation of belief, a mental state which he clearly 
sees to imply something more than mere inseparable associa~ 
tion, and which he seeks to explain rather by “the power 
which an idea had obtained over the will by association”. 
Here we see the beginning of that realization of the . 
importance of conation, which was one of the chief rocks on . 
which associationism was ultimately wrecked. Another . 
adumbration wf more modern psychology is to be found in 
his recognition of variations in clearness of mental content, 
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a matter which was, of course, given full weight in Elerbart’s 
doctrme of apperception, but which had played but a small 
part in the doctrines of the associationists. 

On the positive side, J. S. Mill emphasized the importance 
of attention in connection both with feeling and with will; but 
he ‘endeavours to look upon attention as itself dependent on 
the laws of association. He does not see, as others later on 
begati to see, that attention is itself a manifestation of conatioh, 
a selective power dependent on our reflexes, wishes and 
interests, that introduces a new, complicating (and, at first* 
sight, arbitrary) factor into the relatively simple scheme of 
the association psychology. On the negative side, the 
passage we have quoted implies, even though it does not 
clearly express, another doctrine—that of odliviscence, 
according to which “when a number of ideas suggest one 
another by association with such certainty and rapidity as 
to coalesce together in a group, all those members of a 
group which remain long without being especially attended 
to, have’a tendency to drop out of consciousness”. They 
may even “disappear from consciousness as completely as 
if they had never formed part of the series”. The way 
is here prepared for the problem of the unconscious and of 
the “ psycho-physical dispositions ” of a later date, Tinally, 
Mill’s lesser confidence in @ priori principles shows itself in 
‘his insistence on the necessity of actual empirical study of 
the process of association. He here anticipates by several 
decades the experimental investigations into memory and. 
association, investigations which he did not live to see, for 
he died in 1873, six years before the founding of the first 
psychological laboratory, and twelve years before the 
appearance of Ebbinghaus’s epoch-making study Uder 
das Gedichtnis. 

Apart from these innovations (innovations which were 
perhaps of greater import than he himself even realized), 
Mill added little to the general associationist tradition, He 
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was not satisfied with the laws of contiguity and similarity, 
still less with either one of these alone. In 1843 he added 
a law of “intensity ” and in 1865 he spoke of “ fr equency ” 
and “inseparability *, But he did not clearly and con- 
sistently distinguish between primary or qualitative laws 
and secondary or quantitative laws, and his treatment” of 
this part of his subject is less thoroughgoing, less influential, 
aiid above all*far less modern in spirit, than had been® that 
of Thomas Brown. By nature J. S. Mill was a brillant and 
genial rather than a ruthless or consistent thinker, He saw 
the deficiencies of associationism as expounded by his father, 
but hesdid not dare to follow up his own revolutionary 
thoughts to the extent of abandoning or radically recon- 
structing the old doctrine, where such a course seemed 
indicated by his own discoveries. 

If J. S, Mill sometimes lacked courage and consistency 
as a thinker (though he was one of the most influential 
writers upon logic, he is one of the easiest to convict of 
logical fallacy), Alexander Bain on his part, thoug!t dogged 
and persistent, lacked originality. He owes his place in 
history to his power of laborious collation and classification 
of data and systematic exposition of results rather than to 
any striking ability either to discaver facts or to inteypret 
them. And yet Bain must for ever remain a, figure of 
significance; for he was in a certain sense the first psycholo- 
gist—the first, that is, to make psychology his life work, the 
first for whom the study of the mind appeared as a task 
worthy, in itself and for its own sake, of a man’s best efforts, 
Hitherto psychology had been carried on by philosophers, 
physiologists, physicians and others, as a subject which they 
had come across, as it were, incidentally in the cours of 
their main preoccupations, To Bain an understanding of 
the human mind was itself the end, not merely a branch of 
knowledge which had to be acquired or dealt with on the 
way to, or in connection with, some other undertaking. It 
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is true, of course, that Bain was no professional teacher of 
psychology; he was merely Professor of Logic at Aberdeen, 
Even this chair was obtained by him only after much waiting 
and many fruitless applications for other posts—disappoint- 
ments for which his liberalism and the fact that he was not 
a @mmunicant of the Church are supposed to be responsible, 
Furthermore, he was not appointed until after his chief books 
were written, But so new a discipline as psyehology, whith 
was by tradition an accessory to other studies rather than 
a “subject ” in itself, could in 1860 (the date of Bain’» 
appointment) scqrcely expect to enjoy the luxury of a teacher 
for itself, And in this respect Bain suffered no, greater 
hardship than many psychologists of later date, for well into 
the twentieth century, and even at the present day, Uni- 
versity teachers, whose main works and interests, like those 
of Bath, are psychological, are to be found occupying posts 
dedicated to Philosophy, Logic, Education or some other 
subject of more ancient tradition or (supposedly at any rate) 
more urgent practical importance. 

Bain is “of significance not only because he was the 
first man to make psychology the major interest of his 
life, but also because he was the author of the first 
textbook of psychology ,written in the modern manner—~ 
a textbook to which (so far as other literary occlipations 
would allow him) he devoted some ten years of his 
life and which appeared in two parts, The Senses and the 
Iniellect in 1855 and the Emotions and the Will in 1859. 
Though the former work caused its publisher some worry 
by the slowness of its sale at first, both were eventually very 
successful, were revised and re-edited on several occasions 
anchremained the standard British texts until superseded by 
the works of Sully and Stout at the end of the nineteenth cen- 
tury. Bain, in fact, really determined the form in which the 
majority of general treatises, up to and includjng very recent 
years, were to be written, Thus Bain’s books scem but little 


SYSTEMATIC PSYCIIOLOGY Br 


antiquated even to the modern student. And indeed they 
stand, as Boring so well puts it, “at a corner of the dewelop- 
ment of psychology, with philosophical psychology styetching 
out behind and experimental physiological psychology lying 
ahead in a new direction. The psychologist of the twentieth 
century can read much of Bain with hearty approval; perh%ps 
John Locke could have done the same”. 

“The essential feature of Bains two textbooks can be 
indicated in relatively few words. In the first place Bain 
srecognized the importance for psychology of the study of 
the brain, the nervous system and the sense,organs. Hence 
a considgrable part of his introductory section is physiological 
in tone, The physiology, moreover, is not general but 
specific; he is concerned, not so much with the nervous 
system as the general “ substrate ” of mental life, but rather 
with the structure and function of the particular parts*of the 
brain, of the sensory and motor nerves, the sense organs, the 
reflex arcs, the muscles. From Bain’s standpoint it seemed 
very clear that the psychologist of the future was to*be more 
of a physiologist than a philosopher. 

In the second place Bain adopted the view that mental 
events and the brain processes that correspond to them are 
two parallel series; there is no ingeraction of the one with - 
the other, but the double series of events can be studied i in 
either aspect, Fle thy _¢ popular the doctrine of “psycho. 
physical parallelism hich, in one form or another, explicit 
or implied, has dominated the majority of seeidiwake ever 
since, He was, it would seem, driven to this position by 
the law of the conservation of (physical) energy, which was 
being much discussed at the time he wrote, Any intey- 
action between mind and body would break the contimity 
of the physical system and therefore constitute an exception 
to the law; such interaction, therefore, could not be admitted, 
The same arguments have weighed largely with all subsc- 
quent upholders of the parallelist theory. 

P 
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In the third place Bain’s psychology was associationist, 
tempered by the admission of mental activity and spontancity, 
He adopted the two main laws of contiguity and similarity, 
but stressed ‘conation more than any previous agsociationist 
had done. * In particular he dwelt in detail on the instincts, 
wifich, as a result of his treatment, held an undisputed place 
in the inventory of the human mind, until challenged by the 
American champions of reflexology in quite recent years, ‘In 
his insistence on conation Bain Jaid great stress on movement. 
Movement gives rise to sensation and this explains the pheno» 
menological aspect of the will. It is generally considered, how- 
ever, that Bain hedged on the problem of the freedom of the 
will, He pointed out that under the influence of the instincts 
the nervous system is capable of spontaneous action—action 
which, therefore, seemed compatible with “ freedom”, On 
the other hand, this spontaneous action still takes place within 
the closed causal system of the physical universe and “ frec- 
dom ” can therefore at best apply only to the psychic side of 
the parallel series, and even here is appar ently in the last 
resort reducible to the sensations of “innervation ” that, he 
thought, accompany actual, intended, or contemplated move- 
ment. Perhaps, as has been suggested, Bain, with his 
painful experience of odiyin theologicum, was willing lo leave 
a little ambiguity in the term “ spontaneous action”, a term 
which Darwin complained that he could never understand, 

Though, like J. S. Mill, Bain had emancipated himself 
from the crasser over-simplifications of the associationists, 
their tradition still sometimes drags heavily at his feet and 
compels him to perform sours de force which have exposed 
him to the ridicule of later writers. Thus, writing some 
“thirty years after the appearance of The Emotions amd the 
Will, William James pours scorn upon the silliness” of 
the attempt to derive sogiability and parental love from the 
pleasures of touch. In Bain’s view “ touch is both the alpha 
and omega of affection ”, and he thought that, to account for 
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the satisfaction we feel in “the companionship of other - 


sentient creatures, over and above the help afforded by 
them in obtaining the necessaries of life”, we nged posit 
nothing but “ the primary and independent pleasure of 
the animal embrace”, James pertinently asks “ why 
a satin cushion kept a about 98° F, would not on the 
whole give us the pleasure in question more cheaply than 
otir babies doe’; and most modern psychologists would call 


in the more complicated apparatus of instinct and sentiment * 


before they would attempt to give an answer. Bain, in fact, 

we should now be inclined to think, was grossly over-esti- 
mating, the power of association and under-estimating that 
of instinct. Nevertheless, as is shown by Freud’s theory 
of the “component instincts,” many of them related to 
specially sensitive zones of the body, and Watson’s study of 
the “ love ” reactions of very young children, there m&y have 
been an important element of truth in Bain’s contention, 
clumsy and strained as it appears. 

Determining, as he did, to such a large extent the form 
in which modern psychological doctrine should*be cast, our 
debt to Bain is greater than we sometimes realize. James 
himself, indeed, was indebted to Bain for the point of view 
$0 eloquently expressed i in his fargous section on habit, (the 
finest piece of sermonizing to be found in psychological 
Jiterature), for Bain stressed habit as it had never been 

: stressed before; while Thorndike and others owe to Bain the 
first clear formulation of what later became known as the 
“ law of effect ” (the “ stamping in ” of movements under the 
influence of pleasure); though in both these cases Bain himself 
borrowed something from the work of Spencer. 

Though Bain was not a great thinker, in the sense of being 
either brilliant or profound, he yet perfor med a very valuable 
task. He gathered up the new tendencies that were develop- 
ing, related them to what had long been known, knit them 
into a whole, explained this whole in an attractive fashion, 


whe 
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thereby creating general interest in it, and thus. started 
modern psychology fairly on its way. Except among a few 
philosophers \ with special prejudices of their own, there was 
from his timé onwards a general recognition of the fact that 
psychology -was an independent branch of knowledge, with 
outlook, methods, problems all distinctively its own. His 
achievement shows how great may be the value of a quiet, 
persevering mind, which devotes itself to the task of collatién 
and of synthesis in a critical early stage of the career of a 
new science. " 
Hermann Lotze cannot be said to be a psychologist in the 
sense that Bain was one. But he was, to a rather, unique 
extent, both physiologist and philosopher, with psychology 
emerging as an important side issue from his major lines of 
interest. In 1844 Lotze, at the early age of twenty, suc- 
ceeded*to the chair of philosophy at Géttingen, left vacant 
by the death of Herbart. This chair has been a famous one, 
for Lotzc in his turn was succeeded in 1881 by G. EZ. Miiller, 
who held it until 1921. Lotze was a prolific writer in the 
field of phifosophy, psychology, physiology and logic. He 
never himself published a general textbook of psychology 
systematically covering the whole field, as Bain did, but he 
lectured on the subject fgr thirty-seven years, and immedi- 
ately after his death his lecture notes were published and even 
translated” into English. Tis most influential work on. 
psychology was, however, his Medicinische Psychologie, pubsh 
lished in 1852. In this book he stressed the view, as Bain 
did three years later, that the mind and the nervous system 
must be studied in relation to one another. At the same 
time he held that physiolony couldl-newer afore an oxP/An- 
tioneof mind—a position which, as Murphy remarks, seems 
a commonplace to us to-day, but which was perhaps a wise 
admonishment at a time when the rapid growth of new know- 
ledge on the physiolggical side was beginning to prove a 
little intoxicating to the materialistically minded. To Lotze 
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also belongs the credit of being among the first to realize the 
importance for human psychology of a study of the animal ¢ 
mind and of abnormal conditions; though his actual additions 
to our knowledge under these headings are of f no very gr eat 
significance, 

His most famous single contribution to psychology ‘vas 
in the field of space perception, where he developed his 
theory of “Ilécal signs”. Since the time of Berkeley and 
before, there had been much discussion as to how far our 


*perception of space is an unanalysable capacity or function 


of the mind (as, for instance, Kant had thoyght), or how far 
it can be analysed into simpler non-spatial elements, from 
which space perception is generated or built up; a discussion 
which, in some form or other, has been continued till our 
day. Although he held that we are endowed from the 
beginning with some capacity for apprehending the external 
world in terms of space, Lotze believed that our fully 
developed space perception is built up by a process of associa- 
tion from sensory clues, themselves of a non-~ spatial kind. 
In the case of vision, these clues were, he thought, to be 
found in the reflex tendency of the eye to move in such a way 
that the image of any object that interests us at the moment 
is brought into the point of clearest vision at the fovea. , For 
every point on the retina this movement is a differ ent one; 


- hence we have an orderly and graded series of muscular sen- 


Ig 


sations capable of being worked up into the orderly continuum ; 
that is space as we “ perceive” it. In the case of tactual ” 


space the “ local signs” are provided by the peculiarities of 
touch on different parts of the skin. ‘These peculiarities are 
dependent _on the varying structure, of the exterior of the 
body: some parts, lying above bony structures, are hard; 
others are soft. Tension and curvature, too, vary, at different 
points. Each stimulus, therefore, produces a different 
sensory effect according to the point gt which it impinges on 
the skin. Furthermore, in movement of an object over the 


86 A HUNDRED YEARS OF PSYCHOLOGY ic 


surface of the body, the successive local signs come to indicate 
adjacent regions, so that here also a continuum is formed; 

which in.course of time becomes linked up with the spatial 
continuum of vision. Both in the spatial and the visual 
sphere, actual movement eventually becomes unnecessary, 
the"zendenvy to movement, even though unconscious, being 
sufficient, for the purpose. Lotze thus came up against the 
necessity of positing unconscious mental processes; and sul- 
sequent research in the sphere of space perception has only 
served to increase the apparent inevitability of his assumption. 
Our fairly exact knowledge, under normal circumstances, of 
the relative positions of our trunk and limbs—a knowledge 
which enables us, for instance, to place our finger, even 
when blindfold, unhesitatingly upon a small point of the 
skin that has just been stimulated—really seems to be derived 
from 4 great number of sensory impressions from the 
skin and joints and muscles, impressions which are marvel- 
lously co-ordinated so as to permit of the desired move- 
ment, but co-ordinated in such a way that their integration 
seems to take place almost entirely below the threshold of 
consciousness, 

Apart from this, however, Lotze’s spatial theories have 
in later years been generafly looked upon as ingenious rather 
than convincing, There are many points upon which they 
do not provide an altogether satisfying answer, Thus, to 
the objection that, owing to the bilateral symmetry of the 
body, corresponding spots on the right and left halves should 
often be confused, Lotze could only reply that the body is 
not perfectly symmetrical and the corresponding spots are in 
copsequence never exactly alike in structure or in “ feel ”, 
Perlmps in this, as in other matters, Lotze’s achievement lay 
in stimulating interest in problems, rather than in finding 
their solutions. Coming at the time they did, his writings 
undoubtedly exercised considerable influence on the course 
of psychological thought. Even more so, perhaps, his 


* 
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lectures and personal teaching. Among later psychologists, 
three of note—Brentano, Stumpf and G. E, Miller—y-were 
Lotze’s pupils, and the two latter dedicated books, to him. 
In the near future many books were to appear fiom the stand- 
point of “physiological” psychology. Lotze’s Medicinsche 
Psychologie was the prototype of these; although more mata- 
physically oriented than the majority of its successors, it was 
this book that set the fashion for systematic treatment af the 
detailed and intimate relationship between the mind and 
enervous system, 


CHAPTER III 


PHYSIOLOGICAL PSYCHOLOGY——J. MULLER, HELMHOLTZ, 
WEBER, FECHNER 


‘Turnina now to our second heading of the anatomy and 
physiology of the nervous system, we find that, in the period 
1833-1860, progress lay chiefly in the direction of a better 
understanding of the detailed structure and function of 
individual nervous units rather than in fresh discoveries con- 
cerning localization of function in the brain. We have seen 
how, just at the beginning of this period, improvements in 
the miéroscope led to a clear differentiation between cells and 
fibres and a realization of the fact that the grey matter of 
the brain was composed largely of cells. Histological work 
of this kind was carried on vigorously throughout the period, 
stimulated from time to time by the discovery of fresh 
methods of making microscopical preparations, In this way 
the details of cell structure gradually became clear, Mean- 
while, physiological research was throwing light upon the 
functional relations of the different parts ofanerve. In 1839 

Nasse found that if a nerve trunk is severed in the middle of 
its course, the peripheral end degenerates, while the central 
end does not. Thirteen years later, in 1852, Waller interpreted. 
this fact to mean that every fibre was connected with a nerve 
cell and that the cell has some sort of trophic function. 
Waller also showed that the so-called “ secondary degenera- 
tion? of the peripheral end of the severed nerve could be 
used as a very valuable clue whereby to trace the course of the 
nerve, by following the line of degeneration, wherever it 
might lead, In this way it became possible to plot the course 
of nerve, with an ease and accuracy hitherto impossible, 

RR 
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By far the most spectacular discovery within the field of 
nerve physiology was, however, the measurement of tha speed 
of the nervous impulse by Helmholtz in 18 50. tTitherto 
‘estimates of this velocity had differed widely, but had for 
the most part agreed that it was very high, ‘In Miiller’s 
Textbook we even find one estimate, according to which it 
was eleven million miles a second, or nearly sixty times the 
velocity of lsght T~ Figures of this order were arrivecbat by 
assuming that the rate of flow for “animal spirits” in the 
nerves and for blood in the arteries would be the same for 
vessels of the same size and would vary inversely with the 
diameger of the vessel; a good example of the danger of 
calculation by analogy, for of course nothing was known 
concerning the nature of the assumed animal spirits, 
Miiller himself was duly cautious of all such estimates and 
indeed suspected that accurate knowledge on this* subject 
would for ever be beyond our reach, “ We shall probably ”, 
he wrote, “ never attain the power of measuring the velocity 
of nervous action, for we have not the opportunity of com- 
paring its propagation through immense space, as we have 
in the case of light, And yet a few years later the task had 
been accomplished by one of his own former pupils. Helm- 
holtz’s procedure was in reality very simple and straight- 
forward, though it is one that would scar cely occur to 
anybody obsessed by the prevalent idea that the’ speed was 
‘enormously great, for Helmholtz’s methods would have been 
inadequate, had the current estimates been true. He had 
recently invented the graphic method of recording muscular 
contractions on a revolving drum. The only further step was 
to take a muscle with its motor nerve attached—a “ newve- 
muscle preparation ”—and measure the delay of the muscle 


twitch for different lengths of the nerve, the time being ' 


recorded by the traces made by a tuning fork upon the drum./ 


The nerve-muscle preparation ysed in this case was 


provided by the frogs ; but' for his work on sensory nerves 
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‘Helmholtz resorted to the human subject, and at the same 


time ivtroduced a method that was to become famous in psy- 
‘chélogy—wthe reaction experiment. This, as is pretty gencrally 
known, was a contribution to psychology from astronomy, 


_In 1796 Maskelyne, the then Astronomer Royal at Green- 


wicl?, dismissed his assistant Kinucbrook because the latter 
appeared to be inaccurate in his observation of stellar transits. 
Somes seventeen years later it occurred to* Bessel, aif 
astronomer at Kénigsberg, that the difference between the 
observations of Maskelyne and Kinnebrook might be due to 
personal factors. ,He compared his own observations with 
those of fellow astronomers, and showed that individual 
differences in the speed of reaction indeed existed. ‘This 
work led, later on, to two definite lines of research in the 
young science of experimental psychology: (1) the so- 
called “complication” experiment, in which an endeavour 
was made to say with which particular item in a series of 
auditory impressions a particular visual impression had 
synchronized, or vice versa; this being an experimental 
reproduction ’of the conditions involved in observing a stellar 
transit with the method then employed; (2) the reaction 
experiment, in which a particular voluntary movement is 
carried out as soon as possible after the perception of a par- 
ticular pre-arranged stimulus, In 1850 early experiments 
along these lines, still chiefly conducted by astronomers, were 
sufficiently known to Helmholtz to suggest their application 
to his own problem of determining the spced of transmission 
in the sensory nerves. Helmholtz stimulated a man on the 
toe and on the thigh, and noted the difference in the time 
between stimulation and response by the hand in the two cases. 

By these methods he found that the speed of transmission 
along the motor nerve of the frog was about ninety feet per 
second and for the sensory nerves of the man something 
between fifty and one-hundred feet per second; far from 
travelling quicker than light, the nervous impulse appeared 
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to be slower even than sound, It was shown by this dis- 
covery that man’s body does not instantly obey his enind. 
Thought and movement follow one another at gn appreciable 
interval, instead of being practically simultaneous as had 
previously been thought. Once this was realizetl, there was 
opened up a whole series of chronometric problems wiich 
eventually kept the experimenters busy for several, decades 
problems toncerning individual differences (whicle had 
been the original point of departure), concerning the relative 
delays caused in different parts of the sensori-motor apparatus 
(sense-organ, sensory nerve, brain, motog nerve, muscle), 


- or concerning the effect of different kinds and different 


intensities of stimuli. Helmholtz’s discovery also had an 
effect of a more general order in emphasizing the distinction 
between mind and body. The conscious personality could no 
longer, by any stretch of imagination, be regarded as f matter 
of the entire organism; but became, even more definitely than 
before, correlated with the brain; while the functions of the 
nerves as conductors, linking the various parts of*the body 
together, became all the more arresting. Now that it was 
known that they required a measurable period in which to 
perform the process of bringing one part of the periphery of 
the body into communication witl another part or with the 
brain, interest was naturally stimulated as regards the nature 
of the nervous impulse, the speed of which was known. 
Immediately after this striking discovery, Helmholtz 
began to turn his attention to sensation and sense-physiology, 
especially to vjsion. In 1851 he invented the ophthalmo- 
scope, which permitted the observer to look directly into the 
eye, At about the same time he took over and amplified 
Young’s tri-colour theory of vision, soon to be known as the 
Young-Helmholtz theory, and embarked on the task of 
writing a textbook on vision, which eventually appeared as 
the Handbuch der Physiologischen Qotik, the greatest classic 
in the whole domain of sense perception. This work gave 
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full scope to Helmholtz’s threefold gifts as physicist, 
physiologist and psychologist. The book was published 
in’ three-parts, appearing in 1856, 1860 and 1866 respéc- 
tively. Both chronologically and scicntifically it belongs 
to the second of our three periods rather than the first; 
forit, together with an almost equally important text- 
book on, hearing, Die Lehre von den Tonem pfindungen, 
published in 1863, constitutes by general admission ont 
of the great influences in the development of the “new ” 
experimental method in psychology. More detailed 
consideration of ~Helmholtz’s contributions to the study 
of sensation can therefore quite properly he daferred 
till we deal with this second period. One small matter, how- 
ever, may be noticed here. His public adoption of Younp’s 
theory of vision dates from 1852, and in the course of his 
‘treatment of the subject Helmholtz made an extension of 
»Miiller’s doctrine of specific energies, by applying the 
, principle to differences of quality within a single sense 
-, department. In the present case three distinct sets of 
e+ nervous fibrés were postulated, the stimulation of which 
" caused the sensations of red, green and violet respectively. 
« Through his great influence, this extension of the original 
doctrine has become associgted with the name of IIelmholtz. 
The credit for the first general statements of the extension 
belongs, however, to Natanson and Volkmann, who came 
forward in 1844. with the view that the doctrine logically 
“implies that there must be separate nerves not only for 
‘every main modality of sense but also for every elementary 
‘quality that can be distinguished within each modality. ‘Chus, 
they argued, the nerves of touch must be distinct from those 
of temperature, while the sensation of blue must involve 
different nerves from those involved in yellow, the sensation 
of sweet different nerves from those involved in sour or bitter. 
The most important work of all, however, from the point 

of view of its influence on the future development of 
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psychology, was that carried out by E. H. Weber in the 
sphere of touch. We have already noted his early ework, 
the De Tactw, published in 1834, which contajned the 
observations on the muscle sense which paved the way, in 
Fechner’s hands, for the formulation of Weber’s law. 
Twelve years later, in 1846, appeared another book, Der 
Tastsinn und das Gemeingefiihl, which contained, a more 
detailed and extended study of this and other matters. 


According to Weber, touch (Tastsinz) is found on the skin « 
only, while common sensibility (Gemeingefiihl) is found - 
both on the skin and in other (internal) regions of the body; « 


for Weber recognized that, not only the surface, but also 


much of the inside of the body, was supplied with sensory - 
nerves., Common sensibility included pain and sensations , 


from the muscles (indeed, he considered the two to be allied, 


since strong muscular contractions, as in cramp or chidbirth, * 
can be intensely painful); while touch itself included sensa- ° 


tions of pressure, temperature and locality. Weber recog- 
nized that the sense of locality (Orissinn) was different and 
less elementary than the sense of pressure *and that it 
depended to some extent on the activity of the mind. But 
he was evidently unwilling to embark on any full descrip- 
tion of the “higher ” functions;,so that his views on this 
point were never quite fully developed. He was, however, 
much interested in temperature, and made matty original 
observations in this field. He regarded heat and cold as 


opposite extremes within, a single sense series, analogous to | 


white and black in the field of vision. In this respect he 
differed from Charles Bell before him and from the great 
majority of writers after him. He noted that the apparefit 
temperature of an object depends upon the area of tha skin 
that is stimulated (we can comfortably immerse the tip of a 
finger into water of a temperature that would be intolerable 
in a hot bath), and that the apparent weight of an object 
depends upon its temperature (one thaler just removed 
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from cold water and placed upon the forehead felt heavier 
than ¢wo thalers just removed from hot water). In the 
course of, his observations he also came across the phenomena 
of temperatute contrast, as manifested for instatice in the 
famous experiment in which both hands are placed in a bowl 
of ‘luke-warm water after one has been in very hot anc 
the other in very cold water. This led him to a theory of 
temperature, according to which the sensations of cold antl 
heat correspond to a changing temperature of the skin in the 
direction of falling or of rising respectively; a theory which 
in later times has usually been abandoned, because of its 
inability to account for the fact that at the more extreme 
temperatures cold or warmth may be experienced for many 
hours on end (“ adaptation ” being only possible, it would ap- 
pear, toa middle range of temperatures), As regards pressure, 
Weberscontinued the kind of experiment already reported 
in his earlier book, and made a detailed study of the various 
degrees of sensitivity that distinguish different parts of 
the body. Moreover he extended his work upon the 
ability to discriminate small differences to the fields of 
hearing and of vision. In the former he studied the dis~ 
crimination of pitch, while in the latter he endeavoured, for 
instance, to discover the smallest are that would permit the 
discrimination of two lines or the smallest difference that 
would enable one line to be seen as longer than another, IIe 
thus inaugurated the study of thresholds, which hag since 
played such a great part in experimental psychology. In 
general, he corroborated his carlier findings to the effect that 
the increase of stimulus necessary to be perceived as such 
Was not an absolute amount but was proportionate to the 
intensity of the original stimulus—the actual propor tion 
varying from one sense department to another. He thus 
collected the material for the enunciation of Weber's “ law ”, 
when Fechner turned to the same problem a few years later, 

One particular expériment of Weber’s was destined to 
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excite a quite especial interest; this was his “ compass test”, 
an attempt to find out how great must be the distance between 
two simultaneous touches on the skin in order that they may 
be just perceived as two. It soon appeared that this two- 
point threshold varied immensely in different regions of the 
bocly, the tips of the fingers, for instance, being more than 
thirty times as discriminative as (he upper arm. In inter- 
preting these resulis Weber thought that there must de at 
least one unstimulated nerve fibre between the two 
stimulated points before they could be perceived as two— 
the compass test serving, therefore, asa convenient means of 
studyipg the richness of the nerve supply in various parts of 
the body. This explanation was held to be a likely one until, 


some forty years later, the work of Blix, Donaldson and‘ 


Goldscheider showed that there were many “ touch spots ” 
even within an area in which the two points appoared as 
single, Apart from this, however, it gradually became only 
too painfully clear that the threshold varied greatly according 
to conditions of training, attention and fatigue. The experi- 
ment in question is indeed an extremely difficutt and trying 
one to carry out successfully, as generations of students in 
experimental psychology have since discovered to their cost, 
But, perhaps just because of its difficulties, the experiment 
has always exercised a fascination, and the little instriiment 
required for it, later dignified with the impressive title of 
“ sesthesiometer ”, has in the last eighty years been applied 
to the bodies of innumerable individuals of all races and all 
ages. Indeed the individual differences in the results 
eventually proved to be among the most interesting features 
of the experiment; for on the whole it is now possible to 
generalize and say that savages have a lower threshold, (ie. 
can perceive two points as such at a smaller distance apart) 
than the civilized, while the same is te of women as com- 
pared with men and children as compared with adults. The 
variations that depend upon the condition of the subject have 
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also proved a fertile field, and the threshold has even been 
used as a measure of fatigue, though here the results have 
proved less regular and less easy to interpret. 

All such developments, however, were probably very far 
from Weber’s thoughts as he carried out his pioncering 
observations, He could not foretell the use to which his 
methods would be put, nor realize that he was building the 
foundations of a new branch of science. Nevertheless, we 
ought perhaps to look upon Weber’s patient and persevering 
observations as the truc beginning of experimental psy- 
chology. With Fechner this new discipline became sclf- 
conscious, and with Wundt it began to claim a, place 
(though, inevitably, still a humble one) among its sister 
sciences. But with Weber it may be truly said to have begun, 
even although its creator was not aware of the significance 
of his achievement. 

While Weber was working, I’echner was all the time a 
near neighbour (and for the most part a colleague) in the 
town and University of Leipzig. The two men actually 
arrived there in the same year, 1817, Weber as Dozent 
(to become Professor of Anatomy a year Jater), Mechner as 
a student of medicine. In his long life (1801-1887) 
Fechner contributed to many fields of knowledge, being in 
turn “physiologist, physicist, philosopher, psycho-physicist 
and esthetician, In 1834 he was appointed Professor of 
Physics, a post which he held till 2839. ‘Throughout this 
early period, he was busy writing and translating works on 
physical science, having won his spurs by a paper of 
generally recognized importance on Ohm’s law in 1831. In 
1839 he suffered from what we should now call a “ severe 
neiveus breakdown ”, aggravated by eye trouble brought on 
by staring at the sun in order to study after-images (his 
first essay in the sphcre of psycho-physics), This wag a 
“crisis” in his life, and after several years of illness he 
turned to philosophy. 
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Philosophically, Mechner was an impassioned monist. 
But his monism was itself the outcome of an altenrpt to 
solve the problem of a double allegiance-ronc« to the 
methods of materialistic science in which he had become 
an adept, the other to the philosophy of idealism, 
which in turn was based on an overwhelming conviction’of 
the importance of the human mind and indeed of con. 
sctousness generally,* In his earlier years he had beer? the 
author of a number of satirical writings in which heexpressed 
shis aversion to a one-sidedly materialistic viewpoint, These 
writings, which appeared under the yom de plume of Dr. 
Mises, jncluded a Proof that the Man is made of Iodine and 
a Comparative Anatonvy of the Angels. n his philosophical 
period, and indeed throughout his subsequent life, he was 
constantly grappling with the task of showing that matter 
should be looked at in the light of consciousness, “rather 
than consciousness in the light of matter—in advocating 
the “ Day Viewpoint ”, as he called it, in opposition to the 
“ Night Viewpoint ” of materialism. But, since the @xistence 
of matter and the validity of material science could not be 
denied, the only solution was to regard the two clements 
-—inatter and. consciousness—as onc. It became the work 
of his life to collate the two worldaand ta discover the laws 
of their inter-connection, If men and animals had con- 


*In an intereating psycho-analytic stndy of Pechner's life, Inne Hermann (Lago, 
1928, xi, px 371) brings forward much evidence to suggest that Tecluer'a lang illness 
wns to a great extent deteunined by an unconscious desire to produce a child, ‘his 
desire was itself connected with the fact that Fechner’s father dicd a few daya alter 
the birth of hia Inet child, birth thus becoming associated in che young Fechner's 
mind with the death of the father and all the ambivalent feclings naturally called up 
by this event ; the desire being also intensified by the fact that Fechner's own marriagg, 
was childless, is illnesa was initiated by a long period of staring at the sun (father 
symbol); the illucss itself (during which he cauld live only in a much darkendl 
room) was a aymbol of prenatal Hife, followed by an eventual rebuth (return to heiltth), 
The same tendencies, Uermann argues, ae shown in his work, In his prycho- 
physics for instance, ati cs3 is constantly Inid on the dacremens of stimulus and sensation 
(growth, children) and on the threshold (birth) ; while his general desire to attribute 
life and consciousness to everything appears, from his own writings, bo he derived 
from interest in the embryo, In Nanra, for inatancy, the mental life oplante is 
compared to that of the fectus, 
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sciousness, why not the plants (in 1848 he published Meena, 

oder das Seelenleben der Pflanzen), why not indeed the 
earth itself and the other heavenly bodies? Men and 

animals are bound up with the earth, and the earth-soul may 

be related tu the individual souls of men and animals, as the 

eatth-body is to their bodies. The earth, “our mother ”, 

is a being like ourselves, but far more perfect. In the Jast 

resoft, too, all souls are part of the highest all-cmbracing 

world-soul, whose life and reality is manifested in the causal 

law. The methods of physical science are, therefore, 
adapted also to the study of the mental life through its mani- 

festations in the body. What is needed is only to giscover 
the law of the connection between mind and. body, 

On the morning of October 22, 1850, as he tells us, 
pondering this matter “in bed before getting up”, it 
occurred to him that the secret of this law was to he 
found in the quantitative relation between stimulus and 
sensation. According to T'echner’s own statement, this 
thought” was not prompted by a knowledge of Weber's 
results, although something of the latter must surely 
have been known to him, Soon, however, he recognized 
thal these results provided the beginnings at least of 
just, the material he gvanted, Tle proceeded to pive 
mathematical form to the empirical data and enunciated 
“ Weber's Law ”, gencrously giving credit to his collengue 
for the principle (which he himself hac been the first 
to realize), as well as for the facts on which this principle 
was based, Not content with this, however, I’echner drew 
up a programme of further work and promptly sel out to 
pul it into execution. The programme itself was announced 
inthe Zend Avesta of 1851, and for the next few years 
Fechner worked on quietly by himself, developing the 
famous “ psycho-physical methods” and performing the 
classical experiments on lifted weights, on visual brightness, 
on tactual and visual “ diflerence thresholds ”, A preliminary 
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account of all this work first appeared in two short 
papers in 1858 and 1859. ‘Then in 1860 he pubtished 
the completed work, the Mlemeute der Rsycherphysik, 
which purported to be nothing less than an “ exact science 
of the functional relations or relations of dependency between 
body and mind 9—an event which is usually looked ufon 
as marking the birth of the new science of experimental 
psychology. d 

By an irony of fate the scientific world has cared little or 
«nothing for the motives which inspired Fechner in this ° 
work, It adopted his methads and continyed his investiga 
tions, gradually extending their sphere, so that the exact 
procedures originally devised for measuring the relations 
between stimulus and sensation have since been applied to 
ever wider aspects of the mental life. But for the philosophy, 
which to Fechner was the true end of all his labours*in this 
field, scarcely a single subsequent psychologist has shown 
the slightest interest or enthusiasm; indeed, it is perhaps 
true to say that no one has quite understood hdw even 
the most brilliantly successful psycho-physical investiga- 
tions could really provide the satisfactory basis for the 
philosophy that Vechner himself sought to establish, 
Vechner is one of the very few, philosophers who have 
endeavoured to found a metaphysical system upon exact 
experiment, He failed in this endeavour, but his failure 
was in its own way more fruitful than success could possibly 
have been. No one believed that he had proved his meta- 
physics, but many seized joyfully upon the new weapon that 
he had created in his attempt to make this proof, and, thus 
armed, proceeded, not indeed to a final conception of the 
nature of the universe, but to a slow, painstaking, syslennitic 
and relentless attack upon the mysterious problems of the 
human mind. 


CHAPTER IV 


IIYPNO'LISM AND ABNORMAL VPSYCHOLOGY——FLLIOTSON, 
o 
ESDAILE, BRAID 


Turina now to the category of abnormal psychology, wo 
find that almost,the sole developments of real importance in 
the first of our three periods are concerned with hypnotism, 
or mesmerism as it was still called at the beginning of this 
period. It will be remembered that, when the period opened, 
mesmerism had fallen into utter discredit in the learned 
world® At the end of the period it had been rehabilitated 
and put upon a sound basis; indeed in this particular field 
the period is one of rapid progress, due largely to the work 
of a few’enthusiasts, who willingly jeopardized their scientific 
reputations’in the search for knowledge and the attempt to 
ease the sufferings of their fellow men. Three names stand 
out in this connection above all others: John Elliotson, James 
Esdgile and James Braid 

Telfiotgon, the first of these, was a man of unusual 
ability and originality, a rare combination of | scientist, 
philanthropist and rebel, with great hopes of the future, 
great receptiveness towards all things new and. unexplored, 
and an almost equally great contempt for the errors and 
prejudices of the past. He was the first physician to 
yse the stethoscope in England and to introduce many 
fortns of treatment which later on were generally adopted. 
In 1831 he was made Professor of the Theory and Practice 
of Medicine at the newly founded (1828) University Col- 
lege of London. With Elliotson’s enthusiastic support 
University College Hospital was opened in 1834, the first 
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Elospital to be established for the definite purpose of pro- 
viding a centre for research and demonstration in connection 
with a medical school. In 1837 Elliotson .witnessed an 
exhibition of mesmerism by a Frenchman styling himeelf 
Baron Dupotet, and his imagination was at once fired by the 
possibilities of its use in the treatment of nervous dlisefse, 
He lost no time in putting his ideas into practice and.soon all 
sorts of cases were being treated by this method iif the 
hospital, Unfortunately one of his patients, Elizabeth Okey 
*by name, developed an apparent faculty of clairvoyance, with 
the help of which she prescribed for her qwn ailments and 
those of others and claimed to “ foretell the issue of cliscase 
and the advent of death, Mesmerism was not confined 
to the wards, but frequent séances were given in the theatre 
of the hospital, attended, we are told, “by crowded and 
fashionable audiences, which included among peers, bishops 
and philosophers, Thomas Moore and Charles Dickens, 
Mesmerism, however, was still regarded as a scientific 
scandal, and the authorities of the College, not unhaturally 
anxious for the reputation of what was still a relatively new 
and upstart institution, did all they could to stop these, as 
it seemed to them, highly unedifying exhibitions, The 
Dean, in advising Ellotson to desist, urged that the intgrests 
of the medical school ought to be placed beforg those of 
science and humanity, and that the risk of the loss of public 
confidence was of more importance than the alleged facts 
that were being demonstrated. Nothing could have been 
more calculated to arouse the Professor’s most fiery indigna- 
tion, In characteristic vein he replied that “ this institution 
was established for the discovery and dissemination of truth; 
all other considerations are Sian we should lead? the 
public, not the public us”. ‘The Council of the College 
replied by forbidding the practice of mesmerism in the 
Hospital, whereupon (in 1838) Elliojson promptly resigned 
his chair, To complete the debacle, Thomas Wakley, the 
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editor of the Lencet, invited Elliotson to bring Flizabetih 
Okeysto his own house, where she was carefully tested and 
it was found, (as Benjamin Iranklin had found some fifty 
years before) that the phenomena of “ magnetization ” 
depended solely on the belief of the subject in the reality of 
thd supposed magnetic power. 

Ellioison, however, was not to be discouraged. Lis 
writiigs on mesmerism having been refused by all the 
recognized medical periodicals, in 1843 he founded a 
paper of his own, the Zojist, which continued for about? 
thirteen years. (Chis provided an organ for all those who 
were working on the new lines. The paper was 
also hospitable to communications on clairvoyance (which 
was arousing much interest in connection with the rise of 
“ spiritualism ”, which had spread over the world like wild- 
fire, fotlowing the mysterious rappings that had taken place 
in the house of the Fox family in Hydesville in 1847), and 
on phrenology. This latter discipline was still largely prac- 
tised, and about this time received the respectful attention 
of many eminent people. ‘fo please her friend Mr. Bray, 
George Eliot had her head shaved in order that her bumps 
might be studied more conveniently*, and Herbert Spencer 
contyibuted articles on &The Situation of the Organ of 
Amativengss ” and “A Theory concerning the Organ of 
Wonder % though he later changed his views on these 
matters, maintaining that “however defensible may be the 
hypothesis of a localization of faculties, when presented under 
an abstract form, it is quite indefensible under the form given 
it by the phrenologists ”, ‘Towards the end of the Zoisr’s 
carcer, however, Elliotson’s own scepticism scems to have 
beeif aroused concerning the claims of the claivoyants, who 
were, he declared, many of them, impostors. ‘The magazine 
was described as a “ journal of cerebral physiology and mes- 
merism, and their appljcations to human welfare ”, and under 

*¥Emilic and Georges Romicu, The Life of George Eliot, pp. 80 fl, 
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the latter heading Elliotson developed ideas concerning the 
treatment of criminals and children, which have w very 
modern ring. His sympathies were always with the weak 
and the oppressed, and he drew a vivid picture of the 
suflerings of children at the hands of harsh parents, brutal 
teachers or callous physicians. If properly dealt with, 
children were, he maintained, casy cnough to manage, indeed 
in most respects morally far superior to their elders. “heir 
faults resulted from cruel and injudicious treatment and 
*could be rectified by greater sympathy and understanding, 
Grown-ups themselves often became obstigate and irritable 
even over petty matters and it was nol surprising if children, 
with their greater sensibility and smaller experience, some- 
times behaved in the same way. Similar considerations 
applied to many criminals, and Filliotson was fond of inveigh- 
ing against the senseless brutality of most forms of legally 
inflicted punishment. 

Largely through the influence of the Zojs¢, mesmeric 
clinics were opened in London, Fdinburgh, Dublin find other 
places. At first the interest centred chiefly round the treat- 
ment of nervous disease, but before long attention began lo 
be directed to the possibility of using the mesmeric trance 
for the production of anesthesivein surgery. © Numerous 
operations were performed—as it was claimed—painlessly, 
The medical press and the medical societies nevertheless 
almost consistently refused to take any notice of these claims, 
though on one occasion Ward, a surgeon of Nottingham, was 
allowed to report to the Royal Medical and Chirurgical 
Society on a case of alleged painless amputation of the thigh. 
Tt was variously suggested that the patient was an impostgr, 
that he had been specially trained to resist pain, and “hat, 
even if true, the alleged fact was unworthy of the Society’s 
consideration, since “ pain was a wise provision of nature and 
patients ought to suffer pain whilg their surgeons were 
operating; they were all the better for it and recovered 
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better”. Bight years later Marshall Mall, the discoverer 
of reflex action, stated that the patient had made a declaration 
to the effect that in reality he had suffered pain at the opera- 
tion in question. Hall admitted, however, that he had 
heard of thts declaration only at third hand and said that he 
wa8 not at liberty to divulge the source of his information, 
The patient, who was still living, was sought out, and signed 
a sworn statement that the operation had been painless—a 
statement that was produced at the next mecting of the 
society, but was ruled out of order and was never read, 

Meanwhile the anesthetic use of mesmerism was heing 
exploited on an imposing scale in India by James Msdaile. 
Here too, the medical profession was distinctly hostile, but 
the Indian Government was far more tolerant, and Esdaile 
was allowed, and to some extent indeed encouraged, to 
pursueShis work, Between 1845 and 1851, when he left 
India, he performed some 300 major operations and enor- 
mously reduced the number of deaths following such opera- 
tions, On returning home, he settled in Perth and found 
the inhabitants of Scotland no less amenable to mesmerism 
than had been those of India, 

Elliotson and Esdaile were friends, and both were con- 
stantly at war with the ether members of their own pro- 
fession. James Braid, however, chose another course, and 
it was he who eventually succeeded in getting some recogni- 
tion for the facts of mesmerism in orthodox medical circles, 
At the same time, he discovered (or rather re-discovered) 
the true and more purely psychological nature of the 
phenomena, Braid was a physician of Manchester, and his 
fist interest in the matter was aroused by the visit of 
LaféSntaine, a French mesmerist, to that city in 1847. Braid 
started by being “loud in his denunciation of the whole 
affair ”, but soon became convinced that it was not mere fraud.. 
He had committed hynself as an opponent of mesmerism 
and was naturally cautious and conservative in temperament; 
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yet he was curious and urged by a genuinely scientific desire 
to understand the phenomena that he had witnessed.> ‘This 


combination of circumstances caused. him to gek neaver to the ° 


true solution than any of his predecessors or contemporaries. 
He went home and experimented on the members of his 
own family. To his surprise, he found that he could induce 
an artificial slecp-like state by the simple process of making 
them stare continuously at a bright object situated sltghtly 
above the level of the eyes, He therefore concluded that 
mesmerism was but a kind of sleep “induced. by paralysing 
the levator muscles of the eyelids, caused by their continued 
action «during the protracted fixed stare, The theory of 
animal magnetism was, he thought, refuted, and the 
phenomena shown to depend entirely upon conditions in the 
subject, and not, as had been believed, by the transference 
of some force generated by the operator, In his,enthusiasm 
for this discovery, Braid himscl£ gave public exhibitions a few 
weeks after Lafontaine’s departure, reproduced Lafontaine’s 
phenomena, and gave his own explanations, ,These were, 
of course, easier to bring into harmony with orthodox views, 
and were acceptable as disproving the objectionable claim 
to special powers on the part of mesmerists. Besides, Braid 
had from the first been an opponent of mesmerism ane was 
held to have “ exposed ” it, even though in reality he had 
only given it a new interpretation (albeit a more reasonable 
onc). Tis sleep theory served, therefore, in some degree 
to reconcile medical and scientific opinion to the genuineness 
of the facts, which, from now onwards, became known under 
the new name of “hypnotism”, Braid continued his woyk 
on the subject, and his views found ever greater acceptance 
among the medical profession, while to the end his relitions 
with the mesmerists and the writers in the Zoés/ remained 
predominantly hostile, cven though he and they were dealing 
with precisely the same facts, In,1843 he published his 
principal work, which was entitled Newrypuology, or the 
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Rationale of Nervous Sleep, Considered in Relation with 
Animal Magnetism, and this was followed by many other 
publications. 

As the work proceeded, Braid modified and enlarged 
his views. ‘From the start, however, these views would 
seefh to have been in advance of others. ‘The chief 
«steps in the recognition of the psychological and subjective 
nature of hypnotism appear to have been somewhat as follows. 
‘Puystgur discovered that it was possible to throw the patient 
into a special sleep-like state; but in this state there remained 
an obvious special relationship between somnambule and 
mesmerist, inasmuch as the former “ took no notice of anyone 
but the person who had magnetized him, replied to no one 
else and obeyed no one else”. This phenomenon of 
rapport, as it afterwards came to be called, prevented realiza- 
tion of the fundamentally subjective nature of the process 
and, in view of the general theory of animal magnetism, 
naturally confirmed the idea that everything was due to some 
special pdwer of the magnetizer. Puységur took a further 
step, however, in showing that trees could be “ magnetized ” 
and human subjects in turn magnetized through them. 
Benjamin Franklin then made the discovery that mere belief 
in magnetization of then trees was sufficient to produce 
curative effects, From this it really followed that the effects 
had nothing to do with magnetism, but so closely were the 
phenomena bound up with the theory of animal magnetism 
that it seems to have occurred to no one that there might 
still be something worth investigating, even though the 
magnetic theory were disproved. It was Braid’s great 
segvice that he took up this last point, and showed clearly 
that *the phenomena themselves were genuine, however 
erroneously they might have been interpreted. Not content 
with this, he proceeded to investigate the causes and condi- 
tions of the hypnotic trance, His first experiments naturally 
suggested that the trance was induced by fatigue of a sense 
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organ, but later he became convinced that a narrowing of. 
the attention, so as to produce a state of sonoideism, was the - 
essential factor, and that, provided this were present, the 

trance could be induced by any method. He also began to 

understand something of the true nature of the relation 

between hypnotist and patient, and of the peculiar and capri- 

clous effects of hypnosis upon memory. He thus opened up 

the way for the work on suggestion and dissociation that was 

to follow in the later periods. Braid died in 1860, just at 

the beginning of our second period; but before his death he 

had the satisfaction of knowing that his, discoveries were 

becoming pretty generally recognized by the medical pro- 

fession, and also that they were taken up by psychiatrists and 

neurologists of other countries, notably by Azam and Broca 

in France. The favourable reception given to the reports 

of the two latter investigators inaugurated the brilliafttt phase 

of Trench psycho-pathology that distinguished the second 

half of the nineteenth century, 

From the purely psychological point of view, it was 
probably a misfortune that chemical anmsthetics were dis- 
covered just at the same time as the use of hypnotic anwsthesia 
in surgery. The first painless extraction of a tooth under 
nitrous oxide took place in Amerdca in 1844, and although 
there was a lemporary set-back owing to the failure of a 
public exhibition and to medical and clerical opposition (in 
this case, too, it was argued that the abolition of pain was an 
interference with the proper course of Nature or with the 
Divine Will, in a few years time chloroform, ether and 
nitrous oxide were in gencral use both in Lurope and 
America. The advantages of these anzesthetics over hypyo 
tism were obvious; they were more in accordance with the 
materialistic trend of medical thought, were less of a mystery, 
surer and more calculable in’ their action, and could be 
used on anybody without previous, training, whereas the 
hypnotic method required as a rule “that the patient should 
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have been successfully hypnotized at least several times 
before the operation was attempted. It was only to be 
expected thegefore, that the new methods should rapidly 
supplant those that had been so successfully employed 
by Elliotson, Braid and Esdaile. With the dying down of 
the’practical interest in hypnotism as an aid to surgery, there 
was a general decline in the interest taken in the subject 
generally, and we can scarcely doubt that psychological 
science suffered heavily in consequence. Since the middle of 
the last century, progress in the understanding of hypnotic 
phenomena has been slow and sporadic. Many problems are 
still to-day unsolved. If hypnotism had been allowed to 
develop further as an essential element of surgical technique, 
a far greater amount of research would probably have been 
directed to it, and our knowledge about its nature and con- 
ditions Would in all likelihood have been considerably greater 
than it is. 

Two further scrics of developments must be briefly noted 
before we close the survey of our first period—this time not 
in the spheré of functional abnormality but in that of mental 
and moral defect. It will be remembered how the wild 
boy of Aveyron and his education at the hands of Itard 
had. hrought into prominence the problem of innate deficiency 
of mental power, and how the education of those afMicted with 
such deficiency had been made a subject of study and experi- 
ment by Séguin. As alteacdy mentioned, a special institute 
for the training of the feeble-minded had been founded in 
1828, of which Séguin himself became director in 1842, 
Soon after this, feeble-mindedness began to arouse interest in 
other countries—though, strange as this may now seem, at 
first thiefly in connection with other disabilities of a more 
specific nature—blindness, for instance, in America, and deaf- 
mutism in Germany. Séguin himself was invited to America 
at the instigation of Sumuel [lowe of the Perkins Institute 
for the Blind at Boston, himself a romantic figure who, like 
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Elliotson, was ever fighting for the fecble and oppressed 
whether in medicine or politics, and who in Europe had 
assisted both the Grecks and the Poles in theiy struggles for 
independence.  Séguin accepted the offer, and for some 
twenty years afterwards was busy improving the methods 
employed in this branch of education, In 1848 the first 
institution for the training of the feeble-minded was estab- 
lished in the United States and thereafter others sprang up 
rapidly, The same year witnessed the opening of the first 
British institution of the same kind. Even before this, 
Guggenbithl in Switzerland had founded a colony for the 
care apd study of the particular form of mental defect asso- 
ciated with cretinism, and the success of his system of 
segregation soon won widespread approval and imitation, 
By the middle of the century, therefore, it may be said that 
the principle of a special system of training for the mentally 
defective was wel] on the way to universal recognition. 

The outstanding personality in the field of criminology 
was Dorothea Dix, who may be looked upon as the true 
successor of KLoward, the pioneer of prison reforfh. A woman 
of extraordinary energy and power, she started in 1840 to 
reform the prisons of her own statc, Massachusetts, both by 
amelior ating the lot of the inmatgs, and by endeavouring to 
get the tnsane and feeble-minded placed elsewhere than with 
the common criminals, She possessed unusual ability to 
arouse public fecling in matters of this kind, and almost 
wherever she went she was successful in bringing about at 
least some measure of reform, cither in improving the con- 
ditions of life in prisons or in the establishment of special 
institutions for the insane and feeble-minded. In spite *of 
poor health, she travelled extensively, at first in Amevian dnd 
then in Europe, and in the course of her Jong and strenuous 
life she must, directly or indirectly, have benefited the lot 
of countless thousands. Her own ficld was philanthropy, 
rather than psychology. | Neverthtless, her work was of 
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considerable importance to psychology, inasmuch as. it 
brought about a widespread realization of the fact that 
insanity, feekle-mindedness and criminality are conditions 
between which it is well to make a clear distinction, and the 
practical approach to which should be governed by separate 
ané distinct principles, ‘he mere segregation of these three 
main groups of persons made the problems peculiar 
to cash group stand out in such a way as to demand attention. 
The treatment of the insane, the mentally defective and the 
criminal thus each became the subject of special study, with + 
its own experts and its own methods. It became generally 
recognized that the adoption of a moral attitude towards the 
two former groups was ethically unjustifiable and practically 
absurd. The field in which purely punitive methods were 
applied was hereby greatly reduced, and that of medicine, 
educatien anc. psychology correspondingly extended. 


PART III 


1860-1900 
CHAPTER I 
EVOLU'TION—DARWIN AND SPENCER 


Ar the very beginning of our second period stands the epoch- 
making work of Darwin, which was destined to revolptionize 
the whole science of life, and with it psychology. Not, of 
course, that the idea of evolution was altogether new. It 
was at least as old as Lucretius, and in recent times it had 
been put forward in one sphere or another by quite a number 
of distinguished writers—by Laplace (the originator of the 
nebular hypothesis ”) in astronomy, by Hegel, Tourier and 
Comte in sociology, by Lyell (probably the most influential 
of all) in geology, and by Buffon, Lamarck, Goethe, St, 
Hilaire, Erasmus Darwin (Charles Darwin’s grandfather), 
aud Herbert Spencer in biology. It was Charles Darwin, 
however, who, by the collection of a vast mass of facts in 
support of the hypothesis and the formulation of the precise 
biological mechanisms through which evolution manifested 
itself, gave the theory a truly scientific form, and, by stressiag 
the continuity of development throughout organic life pyr to 
the human level, expressed it in a way that appealed at once 
both to the learned and the popular imagination, 

The general features of Darwin’s theory, together with 
the main circumstances that led him to propound it, are too 
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well known to need repeating here. We can at most remind 
the reader of a few of the most salient facts. In 1838, some 
two years after his return from the voyage of the “ Beagle ”, 
Darwin read Malthus’s say on the Pr inciple of Po pulser 
in which ig propounded the idea that, since the natural 
festility of all species is vastly out of proportion to their actual 
numbers, population must be controlled by natural causes 
quite other than actual power of reproduction, the chief 
of such causes being lack of food, disease and internecine 
strife. Malthus, in claborating his famous theory, had been 
chiefly concerned with its application to mankind, particularly 
in its bearings orf the problems of poverty and social reform. 
Darwin was at once struck by its wider implications,” If all 
species are constantly engaged in a struggle for existence in 
an unfavourable environment, this fact must, he thought, 
have other effects than the purely quantitative one of keeping 
its numbers within bounds. ‘There must be a principle of 
selection among any given species, in virtue of which 
some members of the species are more likely to survive 
than othersr Those individuals who possess some feature 
which is of advantage in the struggle, will tend, more than 
others, to survive to maturity and reproduce themselves; 
and in virtue of the laws of heredity they will tend also to 
hand on their advantageous features to their offspring, 
Furthermore, these offspring will vary among themselves, 
since variation is another general law of heredity; 3 some will 
have the advantageous qualities developed in a higher degree 
than their parents. T'hese, in turn, will tend to survive, and 
so on indefinitely; and thus in the course of many generations, 
great changes may occur, changes so great that they can even 
actoynt for the difference between species as they exist to-day. 
On these two foundations, the struggle for existence and 
natural variation, was based the theory of the evolution of 
living beings, a theory which, after twenty years of laborious 
and detailed testing, vas eventually given to the world in 
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the Origin of Species in 1859. One great book thus, alter 
an interval of sixty-one years, begot another, 
Just before publication of the Origin of Spegies, however, 
a dramatic event occurred, Darwin received a communica- 
tion from a young naturalist in the far East, Alfred Russell 
Wallace, in which essentially the same theory was pto- 
pounded as that on which he himself had been so patiently 
working; and, what is more, the inspiration here too hadecome 
from reading Malthus’s Essay, Darwin was naturally embar- 
erassed; but both scientists behaved with a dignity worthy 
of their calling, and no petty squabbles about precedency 
were allowed to mar the announcement of the great dis- 
covery. Darwin consulted Lyell as to what had best be done; 
and at the latter’s advice Wallace’s paper, together with some 
portions of Darwin’s forthcoming book, were read together 
at a meeting of the Linnwan Society in July, 1858. ¢ In the 
following year Ovigin of Species appeared and immediately 
raised a stir that (in some parts of the world) has not even 
yet died down, J'rom that time onwards all biological 
thought was permeated with the idea of evolution. 
_ To Darwin himself Ovigiv of Species was rather the 
statement of a thesis than a full substantiation of it, Though 
the great strength of the book lay ip its detailed confirmatory 
evidence (a matter in which it differed fundamentally Trom 
previous expositions of evolutionary theory and ‘also from 
Wallace’s contemporary statement), Darwin saw that there 
were many fields in which the theory had still to be worked 
out, and the remainder of his life may indeed be said to have 
been devoted to a testing and elaboration of his theory in 
some few of these fields. His work in several of them was 8f 
direct importance for psychology. In the Descent of Man 
(1871) he emphasized the similarity between the mental pro- 
cesses of man and those of animals, and Jaid stress upon the 
importance of sexual selection as a further factur in evolution; 
and in the Expression of the Einotions in Man and Animals 
u 
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(1872) he suggestecl an evolutionary interpretation of the 
changes of feature and of posture that are characteristic of the 
major emotions. These changes, he endeavoured to show, are 
either themselves of biological utility, are associated with or 
are remnants of movements possessing such utility (eg. the 
shGwing of the teeth in anger), or are the result of social 
tradition (as in clasping the hands in supplication, which 
Darvin looks upon as a mute offer to let the hands be bound), 
Although many of Darwin’s individual interpretations still 
remain matters of speculation, the book is a monument. 
both of bold suggestiveness and patient inquiry, and remaing 
to this day by far the most important single contribution to 
its subject. Although these two books, together with his 
Biographical Sketch of an Infant, an article published in 
1877, are perhaps the most psychologically oriented of all 
his writings, throughout his work Darwin never Jost sight of 
the importance of mental factors in evolution; and the same 
applies to Wallace. Cunning in attack, defence or flight, 
gregarious tendencies, the cry of warning from one member 
of the speciés to another, sexual attraction (with its influence 
on heredity), mimicry, parental and family affection, these 
and other conscious reactions in men and animals are {re- 
quently mentioned by bgth writers. Consciousness indeed 
plays an essential part in their evolutionary theory, so that 
in so far*as Darwinism was accepted; psychology was itself 
compelled henceforward to adopt the evolutionary point 
of view. 

Darwin and Wallace were, however, not the only protago- 
nists of evolution, Herbert Spencer, as already mentioned, 
fad published the first edition of his Principles of Psychology 
in 9855, and this had been preceded in 1852 by an article in 
the Leader on “ The Development Hypothesis ”, which, we 
are told, was the direct outcome of an argument with a friend 
upon the possibility of the “transmutation of species 
According to his own ‘account, Spencer’s interest in evolution 


EVOLUTION 11g 


dated from his reading Lyell’s Geology in 1839, one year 
after Darwin had read Malthus’s Zssey on Population, The 
first indication of his truly synoptic view of the neture and 
importance of evolution was contained in an article on 
“ Progress : its law and cause ”, which may indeed be looked 
upon as the Synthetic Philosophy itself in embryo. Shottly 
before the appearance of the Origin of Species, Spencer, now 
nearing his fortieth year, determined to devote the remainder 
of his life to the systematic exposition of the concept of evolu- 
tion as applied to the whole field of knowledge, and asked 
for a state grant to carry out this purpose. ,The State did not 
see its way to contribute to the undertaking, but Spencer 
nevertheless embarked upon the work, which occupied him 
continuously from 1860 to 1893. The System of Synthetic 
Philosophy, the successive parts of which appeared at 
intervals throughout this period, is a mighty eflorteto bring 
all observable changes in phenomena under one all-embracing 
law; and, as such, is among the most daring and magnificent 
achievements of the human mind. Indeed, there can be no 
doubt, that, after Darwin, Spencer has done more than any 
other to introduce the developmental point of view into 
biology and science generally, In recent years Spencer's 
contribution to knowledge has, inthe opinion of the pyesent 
writer, been very greatly underrated, Much, that was 
characteristic of his otitlook has been quietly adopted without 
due acknowledgment, while his over-confidence and his mis- 
takes of detail are frequently held up to scorn, And yet 
Spencer’s general formula for evolution remains the most 
satisfying that has as yet been proposed. This formula, so 
familiar in the last quarter of the nineteenth century, is to-day 
worth quoting, “ Evolution,” he said, “is a change*from 
an indefinite, incoherent homogeneity to a definite, coherent 
heterogeneity through continuous integrations and diflerentia~ 
tions.” The very statement of this definition perhaps 
reveals to us one ground at least of Spencer’s waning 
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popularity.* His “semi-deductive method, speculative 
and ultra-logical manner and dry unattractive style + 
weie combincel with a certain pompousness and more than a 
soupgon of de haut en bas that are repugnant to a disillusioned 
modern world, which is suspicious of wide generalizations, 
and intolerant of what seems to it to smack unpleasantly of 
Victorian pedantry, complacency and priggishness. And, 
indeéd, Spencer’s work lacks much of the fresh and living 
quality of Darwin’s; for the minds and methods of the two 
men were very different. Spencer was a great thinker, a 
thinker interested in discovering the connections between 
facts, Darwin was a great observer and a man of brilliant 
intuition, Spencer's general practice, as well expressed by a 
contemporary writer, was “to carry off his facts to some 
inner chamber, where he might meditate upon them without 
distraction and at very great length. He did not by choice, 
or habitually, live in that close contact with Nature which was 
to Darwin the indispensable condition of all activity” 
Nevertheless, the breadth and magnificence of Spencer's 
vision has never been surpassed, and if the reader is tolerant 
for long enough, he is gradually compelled to awe and 
admiration, as the pattern of the universe unrolls itself in 
seemingly inevitable sequence, 

The second edition of Spencer’s Principles af Psychology 
followed Hirst Principles and the Principles of Biology, and 
constituted the fourth and fifth volumes of his “ System ”, 
His psychology is biological from start to finish, Life is 
defined as “ the continuous adjustment of internal to external 
relations ”, and the task of psychology is to show in detail 
hw this adjustment tends, in the course of development, to 

“The mathematician Kirkman thought his definition needed translating into 
English, and suggested the following: “Evolution is a change fiom a nohowish, 


untalkaboutable allalikeness, to a somehowieh and in-general-talkaboutable noteall- 
alikences, by continuous somethingelseifications and stichtogetherations’’. 


+Baldwin, Zistory of Psychology, Vol. U, p. 82, 
[L. C. Miall, The Life aud Work of Charles Darwin, p. 450 
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become more perfect; behaviour and consciousness becoming 
both more integrated and more differentiated in the process, 

Spencer is little interested in the distinction between body 
and mind, and only secondarily interested in the classification 
or description of mental states, In conformity with his 
synoptic outlook he is concerned, not so much with the nature 
of any particular psychological manifestation in itscl{, as with 
the question of its function and place in the evolutionary 
scheme, He took associationism largely as he found it, and 
looked at it in the light of his own concept of adaptation. 
Hence the general law of association is described as follows : 
sf The, persistence of the connection between states of con- 
sciousness is proportionate to the persistence of the connec- 
tion between the agencies to which they answer”. Simple 
organisms react in a simple and undifferentiated way to gross 
and undifferentiated stimuli, Their behaviour, like reflex 
action in the case of higher organisms, is relatively simple and 
invariable, and therefore adapted only in a coarse and general 
way to the environment. Instinct is “compound reflex 
action , capable of adapting to more varying ‘and complex 
outer conditions. In proportion as phenomena become more 
complex, they also become Jess frequent; the connection 
between the outer phenomena aryl the inner states of con- 
sciousiiess (and consequently also the resulting behaviour) i is 
therefore, in accordance with the general law, less certain, 
rapid and invariable. In this way arise the phenomena we 
know as memory, reason, will, etc. or memory may be 
regarded as a sort of incipient instinct. When stimulus and 
response (to use the terms of a later school) have become 
sufficiently connected, the appropriate behaviour will becofe 
automatic, and there will be no need to recall previous 
situations; hence memory in the sense of conscious recol- 
lection will drop out. When a complex situation gives rise 
to a “confusion between nascent motor excitations, there is 
entailed a certain hesitation”, and* out of this hesitation 
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* between various possible responses reason begins to emerge. 
. Ultimately, however, some one response prevails over the 


others that arg possible, and the act of making this response 
is will—which has been thought to be mysterious mercly 
because we eannot discover the full nature of the forces in 
action, which may be of extreme complexity. The ego that 


- carries out the act is nothing but what is present to our con- 


sciousness at the moment of willing; this content of conscious- 
ness is beyond our contro], hence the freedom of the will is 
an illusion, The feelings grow more complex pari passe 
with the complexity of thought and action, and our 
deeper emotions derive their intensity from the multi- 
tude of motives involved; thus “the passion which unites 
the sexes is the most compound and therefore the most 
powerful of all feelings”, composed as it is of clements 
connected with sensory desire, personal beauty, affection, 
admiration, love of approbation, self-esteem, proprictary 
fecling, sympathy, and finally the extended liberty of action 
that follows the overthrowing of habitual barriers. 

It will be Scen that Spencer is true to the best associationist 
tradition, though giving it a biological, and to some extent, as 
we might now say, behaviouristic setting, His ultimate 
elements are even simpler han those of any previous associa~ 
tionist, for be attempts to reduce all mind, in the last resort, to 
“nervous ‘shocks? or waves of molecular disturbance, 
increasing in complexity as development proceeds, On the 
other hand, he admits, as many had not done, the existence of 
relations between feclings, brought about by the “ momentary 
shock produced by the commencement of a new state ”, when 
orfe apparently uniform state passes to another; these relations 
themselves being classifiable into those of Hicsness and untlike- 
ness, co-existence and sequence, Spencer also lays far more 
stress than most associationists on the narrowness of conscious- 
ness, which indeed for him is the most essential characteristic 
of psychological, as compared with physiological, phenomena, 
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for whereas the Jatter include both simultaneous and succes- ’ 
sive changes (“an immense number of different series bound * 
up together ”) the former tend to include successive changes ° 
only (“presenting themselves as but a single series ”). 

By far the most radical change from previous associationist 
teaching is, however, his insistence upon heredity and ratial 
factors, Spencer tries to reconcile those who stress the 
importance of heredity and those who consider that individual 
experience accounts for everything, by supposing that what 
is acquired by the individual tends, to some extent, however 
small, to become an innate possesion of the race, In his 
statement of this doctrine he has laid himself open to attack 
on the ground that he has greatly over-estimated the tendency 
for acquired characters to be transmitted—if, indeed, they are 
transmitted at all. When, a little later on, owing to the 
work of Weismann, this latter question began to be answered 
in the negative, Spencer’s views upon the matter lost much 
of their attractive plausibility, and this contributed not a little 
to the general decline’of interest in his work, 

There is no doubt that the evolutionary factors on which 
Darwin laid most stress have stood the test of further bio- 
logical research much better than has Spencer’s rather naive 
acceptance of the transmission of acquired characters, ait is 
also true that, as regards the human race, Spencer stressed 
heredity too much anc the facts of social and cultural influence 
too little (in spite of the remarkable contributions to the study 
of culture in his Principles of Sociology). But many of 
Spencer’s main contentions do not necessarily stand or fall 
with his particular views as to the nature of transmission, The 
view that the innate endowment of the individual *is 
dependent upon racial history seems to be unassailable, svhat- 
soever the particular factors in that history that we may hold 
responsible, Apart from this, as Baldwin says, “ the transfer 
of emphasis to racial experience introduced once for all the 
social way of looking at mental states”, and this was an 
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immense gain that we owe to Spencer. J*rom his time 
onwards psychology became refreshed by the bracing 
atmosphere of biology and sociology. The individual mind 
could no longer be considered in the artificial isolation of the 
philosopher’s study. And although to some extent the 
laboratory was to replace the study for the investigation of 
detailed problems, the developmental aspect of consciousness 
and ¢f behaviour, and the fact that man was a being with 
intimate relationships to his fellow men and to other living 
beings could no longer be lost sight of. Irom now onwards 
psychology was gclated not only to philosophy (as it had 
always been) and to physiology (as it had more recently 
become), but to the general study of life in all its varied 
manifestations, both animal and human, 


CHAPTER II 


TIIE BEGINNINGS OF ANIMAL PSYCHOLOGY” 


Onr of the most immediate effects of the new outlook due 
“to the doctrine of evolution was to direct attention to the 
minds of animals; and during the Jast thicty years of the 
nineteenth century the foundations of animal psychology 
were laid by Schneider in Germany and by a whole series of 
writers in England, all of whom were inspired more or less 
directly by the work of Spencer and of Darwin. To Spalding 
belongs the credit of being one of the very first t& apply 
the experimental method to this sphere. He was interested 
particularly in the question of the extent to which the more 
complicated actions of animals could be accounted for in 
terms of pure instinct, as distinct from experience or imita- 
tion, Thus in one of his experiments, reported in 1872, he 
took young swallows at the moment of hatching and confined 
them in cages away from the sight 9f their companions wail 
they had reached the flying age; he then released them, and 
discovered that they very soon Jearnt to fly, although they 
had not had the opportunity of observing the flight of other 
birds, G, TH. Schneider, whose pioneering works appeared 
in 1880 and 1882, was an early exponent of the theory of 
“recapitulation ’, according to which the development of 
the individual is an epitome of the evolution of the raca, 
a theory which was later on to play a Jarge part in “the 
writings of Stanley Hall. In 1883 Weismann propounded 
his theory of the continuity of the germ plasm, according 
to which “ part of the germ plasm in the parent egg-cell is 
not used up in the construction of the body of the offspring, 
tate 
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but is preserved unchanged in the formation of the germ 
cells of the following generation”. This was a view which 
soon aroused great discussion in the biological world, and 
presently became of interest to psychologists also. Not 
only did it’appear to confer a sort of immortality upon the 
human race similar to that enjoyed by the unicellular 
organisms which multiply by fission (an immortality, if not 
‘of person, at least of a portion of each individual’s vital sub- 
stance), but it appeared to be irreconcilable with the 
Lamarckian doctrine of the inheritance of acquired charac-* 
teristics on whieh Spencer had. laid so much stress in his 
psychology. Indeed, towards the end of his life Spencer 
engaged in a vigorous discussion with the Weismannists. 
Psychologists, like biologists, for the most part accepted the 
theory, and indeed the evidence is very strong against the 
transmission of acquirements to anything like the extent that 
Spencer seems sometimes to have imagined. No quite con- 
clusive @ posteriori evidence has, however, ever been advanced 
on either side, and in recent years discussion has become 
keener once again and McDougall has performed. experi- 
ments on rats which seem to him to afford a strong argument 
in favour of the older, Lamarckian, view, so that, even at 
theaspresent day, fifty years after Weismann first enunciated 
his theory, this all-important problem is by no means settled, 
A little before this, Mabre had begun his long: series of 
observations on insects, which, published under the general 
title of Souvenirs Fntomologiqnes, appeared at intervals 
from 1879 to 1904. Soon after his first volume appeared, 
Jubbock followed with his Auts, Bees and Wasps, and ever 
since that time workers have been attracted to the field of 
entomology because the insects seem to present a high 
development of instinct together with a very low grade of 
intelligence, The field has seemed, therefore, a peculiarly 
favourable one in whigh to study instinct in its purity. Some 
of the original investigators, struck by the great uniformity 
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and predictability of behaviour among the insects as com- 

pared with the “ higher ” animals, at first, perhaps, tended 
to exaggerate the fixity of instinct and the inabikty of insects 
to profit from experience. This was notably the case with 
Fabre, who was perhaps influenced by the Cartesian tradi- 
tion associated with Catholicism—a tradition which had 
always emphasized the differences, rather than, the sjmilari- 
ties, between men and the other animals, and which had ton- 
sequently tended to err, if at all, in the direction of under- 
estimating the powers of these latter. 

In dealing with animals other than insects, however, the 
early workers have often been accused of the opposite error, 
This was especially the case as regards Romanes, who, writing 
also in the eighties, collected a great mass of facts by what 
has since come to be called, rather contemptuously, the 
anecdotal method, i.e. the utilization of casual repores con- 
cerning animal behaviour. Since many of these reports come 
from untrained and uncritical observers, it is clear that they 
may in certain cases be exposed to all the dangers of faulty 
observation, careless description and prejudiced interpreta- 
tion, more especially, it would appear, in the direction of a 
reading into the animal of human motives and human pro- 
cesses of thought. Romanes himsel§ was not unaware of this 
“anthropomorphic” danger, and cmployed certain criteria 
for judging the reliabitity of the accounts that he accepted, 
To him, moreover, belongs the credit of first clearly 
envisaging the possibilities of “comparative psychology ” 
as a general study of the behaviour of animals, somewhat 
analogous to the already existing science of comparative 
anatomy, Subsequent investigators, however, while admit 
ting that his initiative and point of view are of historical 
importance, have been inclined to believe that his criteria in 
judging individual cases were often not severe enough. ‘The 
reaction started with Lloyd Morgan, who, in the nineties, 
endeavoured to combat the dangers of*the anecdotal method 


124 A HUNDRED YEARS OF PSYCIIOLOGY 


by the “law of parsimony ”, according to which we must 
always explain animal behaviour in terms of the simplest 
mental processes that will account for the facts. In his own 
words, “ in no case may we interpret an action as the outcome 
of, a higher psychic faculty, if it can be inter preted as the 
outcome of the exercise of one which stands lower in the psy- 
chological scale”. To Lloyd Morgan is also duc the first wide- 
sprefid use of the experimental method in the animal field, 
It is truc his experiments were not conducted, like those of 
later students, in the laboratory; they were rather jn the* 
nature of detailed and careful observations of the behaviour 
of animals in their normal environment but in spegial and 
artificially produced situations. While, of course, they do 
not permit of the same rigid control as laboratory experi- 
ments, they have nevertheless the advantage of being less 
remote from the ordinary conditions of animal life than are 
these latter; in, any case they were a great advance in method 
over the simple collection of facts made by other (and often 
insufficiently critical) observers. Lloyd Morgan’s work was 
continued by Hobhouse, whose Mind in Hvolution was, how- 
ever, not published until 1901, and therefore strictly 
speaking, belongs to our third. period, 

Meanwhile, dealing again with lower animals, Jacques 
Loeb in 1896 had propounded his theory of © tropisms ”, 
which emphasized once more the autématic aspects of animal 
behaviour and represented an attempt to explain this 
behaviour as [ar as possible in purely physical or chemical 
terms. Other workers in Germany took up Loeb’s point of 
view, notably Becr, Bethe and von Uexkiill, who adopted 
aD extremely mechanistic attitude and in 1899 anti- 
cipfted the behaviourist school by proposing to discard all 
reference to psychological terms, substituting for instance 
“reception” for “sensation” and “resonance for 
“memory”. II. S, Jennings, however, in America (to which 


. continent Loch himself soon afterwards migrated), main- 
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tained that the behaviour even of the simplest organisms was 
too variable and modifiable to be explained in physico- 
chemical terms, so that, if variability and adaptability are 
signs of mind, mind is present also in these organisms. 

Right at the end of our second period, in 1898,‘Thorndike 
took the momentous step of bringing certain higher animéls 
into the laboratory and carrying out experiments with them 
as if they had been human subjects. These classical experi- 
ments were made with cats, dogs and chickens, and mostly 
‘took the form of enclosing the animal in a puzzle box, from 
which it could only escape by making a series of more or 
less complicated movements. His results pointed, he thought, 
to an absence of anything in the nature of “ insight ” into the 
nature of the mechanisms, and the effects of the movements 
which ultimately procured the animals their freedom. ‘The 
“curve of learning” fell slowly, and nowhere showed the 
sudden drop that, with human subjects, follows the acquisi- 
tion of an understanding of the reason why certain movements 
must be made rather than others, The animal’s movements 
were characteristic of what Iloyd Morgan shortly afterwards 
called the “ trial and error ” method of learning, the method, 
for instance, adopted by most human. beings in learning to 
ride a bicycle, a process in which thy too have no “ insight ” 
into the reasons why certain balancing movements should 
be carried out. Thorntlike concluded from his results, that, 
until evidence to the contrary should be forthcoming, we were 
not justified in attributing “insight” to any animal below 
the primates—a challenging contention that was well 
calculated to lead others to perform further series of experi 
ments on animals, ‘Thorndike’s works was a good augury 
for the vitality and success of animal psychology in the new 
century that was just about to open. 


CHAPTER II 
“GALTON AND THE STUDY OF ‘TILE INDIVIDUAT, 


In the applications of evolutionism to the human race one 
of the first in the field after Darwin and Spencer, and one of 
the most influential of all workers in this sphere, was Darwin’s 
half-cousin Sir Francis Galton. In his wealth of noyel ideas 
Galton is indeed without a parallel in the whole of modern 
psychology; but his genius was of a roving rather than of a 
persevering order. His insatiable curiosity constantly 
attracted him to new problems, to cach of which in turn he 
brought to bear his characteristic energy, originality and 
courage, though inevitably leaving much to be filled in and 
followed up by others, T'rom fashions to finger prints, from 
the geographical distribution of female beauty to the appli- 
cation of statistics to prize-giving, from weight lifting to the 
future of the race, nothing lacked interest to this ingenious, 
versatile and all-inquirigg mind. Le made an investigation 
into the efficacy of prayer, from which it appeared that this 
method was of little use for healing the sick or controlling 
the weather. He experimentally adopted a religious attitude 
. towards the figure of Punch, and eventually succeeded in 
inducing in himself “a large share of the feelings that a 
* barbarian entertains towards his idol’, On another occasion 
he voluntarily and with much effort brought about a paranoia- 
fike condition “in which every horse seemed to be watching 
him, either with pricked ears or disguising its espionage ». 
His first important book from our present point of view was 
Tlereditary Genius, published in 1869, just ten years alter 
the appearance of Ovigin of Species. In this he applied 
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statistical conceptions to the problems of heredity and 
endeavoured to rank celebrated men into classes according 
to the fr equency with which their particular grade of ability 
would appear in population samples of a given size, grade 
“FH” being attained by one man in 4,300, grade “G” by 
one man in 79,000, and so on up to grade “ X”, attained 
by only one man ina million, He endeavoured to show that 
genius is hereditary and runs in certain families, a miatigr in 
which he is now generally considered to be right, and further- 
more that there is inheritance not only of the general tendency 
to genius but of specific forms of greatness, a matter as regards 
which there is still some difference of opiniarzt. It is no doubt 
true, that, as Galton’s pedigrees indicate, eminence in science, 
medicine, law, etc., does to some extent, tend to run in 
families, But here, as so often elsewhere in problems of 
human heredity, it is an exceedingly difficult matter ty assess 
the relative importance of innate qualities on the one hand 
and of nurture and tradition on the other, Iurthermore, the 
problem has been complicated in recent years by the attempt 
of Spearman and his school to divide up human capacity into 
factors. If we accept for a moment the formulations of this 
school, we may say that at present there is good evidence 
for the inheritance of “ general ability” and some evidence 
even for the inheritance of certain specific abilities, though it 
is doubtful whether these are always of the kind that show 
themselves in eminence in a particular profession, Though 
writing at a time when, through the interest aroused by 
Origin of Species, biological factors naturally attracted most 
attention, Galton did not altogether overlook the influence 
of environment, and he endeavoured later to separate the two 
by a study of twins, since from general observation it seegied 
clear that, on the physical side at any rate, twins have more 
in common than have other children of the same parents. 
Here, however, Galton’s work remained on the “ anecdotal ” 
level, though some of the anecdotes concerning similarity of 
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history, disease, etc,, were very striking. Much later Thorn- 
dike returned to the question, this time experimentally, and 
proved that there was in truth a more than ordinary family 
resemblance between the abilities of twins. Galton followed 
up Hereditary Genius with English Men of Science (1874) 
atid Natural Inheritance (1889) and almost innumerable 
papers on the same subjects. Lis interest in heredity extended 
from the individual and the family (o the race; he became 
more and more preoccupied with the possibilities of improving 
the human stock by selective breeding, and in 1883 came 
forward with definite proposals for eugenics, the applied 
science of heredity in the interests of the race, pr oposals which 
ultimately resulted in the creation of a technical “journal 
Biometrika (1901), the establishment of the Lugenics 
Laboratory at University College, Tondon (1904), with 
Karl Pearson as director, and the foundation of a propa- 
gandist society for spreading the ideal of racial betterment, 
all of which are still flourishing at the present day, 
Galton’s more purely psychological contributions were con- 
tained in Ziguiries into Human Faculty, which appeared tn 
1883. This book consists of a series of short essays, nearly all 
of which broke new ground and many of which are of real his- 
torical i importance, Only a few of them, however, can be 
noticed here. The most famous of Gallon’s investigations 
was that concerning imagery, whicl» look the form of (he 
now much used questionnaire method. As is well known 
to every student of psychology, Galton asked his subjects to 
call up before the “ mind’s eye” a picture of their brealcfast 
table and then note the illumination, definition and colouring 
Of the resulting image. Fis first results, as he tells us, 
®amazed” him, To begin with, he addressed his question 
naire to scientific men, “as they were the most likely class 
of men to give Accurate answers ®, Their answers may Rave 
been accurate so far as they went, but there was little to 
report, for, as he tellf us, “ the great majority protested that 
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mental imagery was unknown to them, and they looked upon 
me as fanciful and phantastic in supposing that the words 
‘mental imagery? really expressed what I believed every- 
body supposed them to mean. They had no more notion 
of its true nature than a colour-blind man, who has not dis- 
cerned his defect, has of the nature of colour. They had a 
mental deficiency of which they were unaware”, One mem- 
ber of the group even went so far as to suggest that “ some 
fallacy ” must underlic the whole investigation, Further 
inquiry, however, soon showed that visual imagery was 
indeed to be found often enough among other kinds of per- 
sons, ayd. particularly among the young, It was clear, how- 
ever, that the power of imagery stood is no direct relation 
to the power of thought, and tended to atrophy among 
those who devoted much of their time to abstract thinking, 
Galton thus started the long line of researches whigh have 
subsequently been carried out upon the power of imaging, 
and in the main his results have been amply corroborated. 
His pionecr investigation was an illustration of the value 
of experimentation, even in the very simple form provided 
by the questionnaire. It at once brought to light a mass of 
interesting data concerning the extent, function and fre- 
quency of an important feature of, the human mind—facts 
which the more casual methods of inquiry hitherto adopted 
had completely failed *to clicit. 

From visual imagery Galton went on to deal with 
“synesthesia” and “number forms”, Te discovered 
that in some persons there exist close -associations 
between clements of diflerent sense departments; sounds, 
names, letters or musical notes constantly evoking the 
images or ideas of certain colours. Jor other persons, too, 
the number series appears to be arranged spatially in, some 
constant but individually characteristic form in two-dimen- 
sional or threc-dimensional space. Flere again remarkable 
individual peculiaritics were revealed for the first time, 

t ‘ 
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Another section of the book deals with an experimental 
study of association, Galton drew up a series of words, pre~ 
sented them #o himself one at a time, and noted the associa~ 
tions to which they gave rise, recording the time taken to 
perform the operation, He here anticipated the work of 
numerous subsequent experimenters, and it was not long 
before the method began to bear fruit in Wundt’s newly 
founded psychological laboratory at Deipzig, [n these 
experiments of Galton is also to be found the embryo of the 
method of systematic introspection to be developed later, 
especially by Ktijpe and the Wiirzburg school; for it was his 
habit, as soon as some associated ideas had arisen and while 
“their traces were still lingering in the brain, to turn the 
attention upon them with a sudden, and complete awakening, 
to arrest, to scrutinise them, and to record their exact appear- 
ance”. A feature of the results that caused him some 
astonishment was the large proportion of aroused ideas that 
belonged to an carlicr period of life, often indeed that of 
boyhood or early adolescence. We may perhaps allow our- 
selves to sec in this a first indication of the psycho-analytic 
findings by use of the association method, findings, which, as 
is well known, emphasized even more dramatically the great 
influence of carly life and the way this influence has of 
directing the course of our ideas whenever we withdraw our- 
selves {rom immediate interests or pre-occupations, 

Tn other experiments Galton was concerned with the study 
of the human sense organs and their functions, and here too he 
left his mark, particularly in the “ Galton whistle ”, which has 
become a familiar feature of the laboratory, It was devised 
for testing the sensitivity to very high-pitched notes, and 
Galton employed it extensively both on men and animals, 
having a special form of the apparatus for use in the Zoo, 
The whistle would be fastened to the end of a stick, and 
blown by means of a rubber bulb attached to the whistle by a 
small tube, When an animal in repose had got used to the 
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‘presence of the stick in its cage, the whistle would be blown 

and the prese.ice or absence of reaction noted. It was found 
that there were great differences in sensitivity*between dif- 
ferent species and different members of the same species. 
Some men could hear these high notes much ‘better than 
others, and in general there was a considerable falling off of 
the ability with age. Small dogs were better at the task than 
big dogs, and cats were the most acute of all (perhaps, as 
Galton suggests, because of their interest in the high-pitched 
noises made by mice), Although this is the best known of 
his sensory experiments, practically all the sense departments, 
vision, etouch, smell, muscular sensation, etc., were at one 
time or another the subject of inquiry. 

Memory and fatigue likewise fall within his purview; nor 
was the oretic field neglected; gregariousness, in particular, 
aroused his interest, both in men and animals; ind one 
interesting essay on the domestication of animals opened a line 
of work, which has as yet been very inadequately followed up 
on the psychological side; for it is rather surprising how 
little animal investigators have been concerned with the psy- 
chological relations between man and the animals with whom 
he lives as members of his intimate environment. ‘Two 
especially noteworthy contributiens of Galton’s, those 
dealing with composite photography and finger prints 
respectively, are perhaps matters of anthropometry ” 
rather than psychology. But in his anthropometric Jabora~ 
tory, which was open for some six years at the South Kensing- 
ton Museum, and where, during this time, nearly ten 
thousand people were examined, psychological tests played 
some part, . 

And this brings us to the consideration of Galton’s 
essential role in the history of psychology. Galton was from 
the start interested, not so much in the general laws 
governing the mind, as in individual differences. Ylitherto ! 
regarded by psychologists merely as a nuisance to be 
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eliminated as far as possible, or at best as a curiosity, the 
difference between individuals in cepacity and character pre- 
sented for Galton a fascinating problem on its own account, 
If to Wundt, building on the foundation made by Vechner, 
belongs the honour of definitely establishing the reign of 
experiment in general psychology, to Galton falls the almost 
equal credit of pointing the way to an individual psychology 
on an experimentnal basis. Galton is the true father of 
the mental “test” and of all that later sprang from it— 
of the practical application of testing to problems of deficiency 
and aptitude, of wocational guidance and selection, of statistical 
analysis and the discovery of “ factors” by the corselation 
method. Galton himself began the study of correlation 
between mental traits, work which was continued. by a series 
of brilliant investigators, chief among whom were Pearson, 
Williarfi Brown, Cyril Burt, Godfrey ‘Thomson and (by far 
the most important) Spearman—all, it will be noticed, 
British; though (except in Pearson’s case) most of this work 
only began in the twenticth century, some very considerable 
time after Galton had finished his, and under the stimulus of 
German experimental psychology, which was then being 
introduced into England. Had it not been for the work of 
Binet, we might indeed Itwve said that this branch of psycho- 
logy was almost entirely British and American in its origin, 
\just as the experimental psychology of general Jaws was 
Jalmost entirely German in its carly phases. 

By Pearson, the biographer of Galton, and his successor 
in the statistical and eugenic fields, we are asked to 
Igok upon Galton as one whose claims as a founder 
of a new method in psychology are no whit inferior 
to Wundt’s. So far as originality, ingenuity and versatility 
are concerned, there is much to be said in favour of this con- 
tention, If his work proved less immediately fruitful and 
inspiring, it was probably because the wide dispersal of his 
energies did not allow him time or patience to follow up the 
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clues that he himself provided, or to collect followers or 
found a school to carry out this purpose. Except in the 
matter of cugenics (which was, it is true, his most absorbing 
interest, to which all else was in some degree contributory or 
subservient), he was a wanderer in the realms of science, who 
scattered riches by the roadside as he passed, careless of the 
use to which they might be put or whether any use was made 
of them at all. In due course most of them were picked 
up and some-have borne full interest. But, so far as 
immediate utilization was concerned, his discoveries were at 
a disadvantage as compared with those of Wundt, whose 
chief interest was psychology throughout his life, who 
founded an institute and worked there steadily for forty 
years, attracting thither all who were anxious to learn and 
practise the new science. Galton, however, remains a unique 
figure in psychology. Never again in the history of the 
science up to the present time do we meet an investigator so 
brilliant, so versatile, so wide in his interests and abilitics, 
so little bound by prejudice or preconception. Compared 
with him, all others (with the one exception perhaps of 
William James) are apt to appear a little ponderous and 
pedantic, a little blinkered in their outlook. Men of 
Galton’s temperament are compargtively rare in the world 
of science, for they seldom possess the qualities necessary 
for the devclopmentsand employment of truly scientific 
methods. Modern psychology as an independent science is 
fortunate in having such a man, and one of such calibre, 
in its brief history. 


CHAPTER IV 
CINLD PSYCHOLOGY AND SOCIAL PSYCHOLOGY 


Two further developments of evolutionism may be noted 
here, before we pass on to a consideration of the further pro- 
gress of systematic psychology alter Bain and Spencer, ‘The 
first and most important of these is child psychology, the 
second the anthropological study of the mental life of primi- 
tive peoples, We have seen that Darwin himself, in his 
Biographical Sketch of an Infant, made a start with the 
detailed and careful observation of the behaviour and 
development of young children, Some four years later 
appeared a more ambitious study of the same kind by W. 
Preyer, a friend of Fechner and Wundt and a worker in 
experimental psychology in its very carly days. Preyer 
observed the development of reflexes from birth and the 
gradual complications ensuing as a result of experience and 
learning, particularly theeinfluence of imitation. Although 
much criticized, because of its inadequate separation of ob- 
servation from interpretation, the Mid of the Child is one 
of the great classics of child psychology, and. fresh editions 
of the book have been called for until quite recent times, In 
the carly nineties the new intcrest in children began to 
develop apace. In 1891 Stanley Hall, who had recently 
returned to America from Wundt’s laboratory in Leipzig, 
fourlded the Pedagogical Seminary, the first journal to be 
devoted to the subject, while Sully in England established 
the British Association for Child Study in 1893, Both 
journal and association have played « considerable part in the 
development of the “new education” in their respective 
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countries. The year 1893 also saw a further important 
study of individual development, Shinn’s Noses on the 
Development of a Child, while K. C. Moort a few years 
later prolonged the period of observation through several 
years of childhood. Another influential book ‘was Sully’s 
Studies of Childhood (1895), while in 1896 a very important 
practical step was taken by Witmer in founding, at Philadel- 
phia, the first Psychological Clinic for maladjusted children. 
The full significance of this last step has only been apparent 
in quite recent years, during which a multitude of similar 
institutions has sprung up in several different countries, The 
sudden blossoming forth of this movement since the Great 
War is undoubtedly due, on the one hand, to the increased 
understanding of nervous disease, its prevalence in childhood 
and its connection with delinquency, and on the other hand 
to the ability to distinguish clearly with the help of mental 
tests between functional disturbance and hereditary mental 
defect. The foundation of Witmer’s original clinic nearly 
forty years ago was, however, a step indicating remarkable 
insight and courage and marks an epoch in the history of 
applied psychology. 

Through all this work the genetic background is constantly 
apparent, Without the evolutionnry point of view, these 
branches of psychology could scarcely have developed as they 
did. J’rom time to tite, moreover, the common aspect of 
development in race and individual was definitely stressed, 
Stanley Hall early adopted the doctrine of “ recapitulation ”, 
according to which the individual passes through the stages 
which have characterized the evolution of the race—a view 
which he consistently expounded in many of his contribu- 
tions, and which may perhaps be said to culminate in” his 
great work on Adolescence published in 1904, Stanley Hall 
believed, for instance, that in ils play activity the child 
exhibits a series of phases corresponding to cultural phases 
of human society, a hunting period, a building period and 
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so on. Another writer, Karl Groos, in two well known 
books on the Play of Animals and the Play of Maun 
respectively, ‘both published in the nineties, advocated a 
different theory of play; namely that play was in the nature 
ofa preparation for the future activities of the adult 
individual, that in his play the child, as it were, rehenrsed 
and praca the tasks that he would later perform in all 
seriousness as a man, and that the individuals who enjoyed 
this practice (through their play) would have a corresponding 
advantage over others in the struggle for existence, and 
would therefore, be more likely to survive and reproduce 
themselves, These two theories, together with the less 
popular theory of surplus energy that was advanced by 
Spencer, have remained the chief theoretical contributions to 
the study of play—unless we extend the conception of play 
so to include art also, in which case the whole of wsthetic 
speculation becomes relevant to the discussion, 

In his endeavour to bring together the development of the 
individual (ontogeny) and that of the race (phylogeny) 
Stanley Hall was ably seconded by James Mark Baldwin, 
the title of whose work on Mental Development in the Child 
and the Race (1895) sufficiently explains its slandpoint. 
This leads us naturally to the other sphere we mentioned at 
the beginning of the preceding paragraph, ic, the mental life 
of primitive peoples, The development of the anthropologi- 
cal and sociological aspects of psychology—like that of child 
psychology—was an achievement of our 1860-1900 period, 
though here, as elsewhere of course, carlicr beginnings are 
not wanting. In sociology, especially, the influence of Comte, 
whose work became widely known both in Fingland and 
France through the writings of John Stuart Mill, had 
familiarized thinkers with the idea of developmental stages in 
sociely even before the Origin of Species. T-lis three stages, 
the theological, the inctaphysical and the positive, have 
undoubtedly helped to mould thought in the sociological 
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sphere among a host of writers, most of whom have not 
avowedly belonged to the “ positivist? school. In the 
anthropological sphere Bastian and Ratzcl began to describe 
human customs in terms of adjustment to varying environ- 
ments, Already Waitz, Steinthal and Lazarus had published 
works in the fifties which were positivist in spirit and 
endeavoured to combine empirical analysis with historical 
perspective. Though written before Darwin’s O7igin of 
Species, their outlook was largely developmental, as was also 
to a great extent that of the Zeitschrift filr Vilkerpsychologie 
und Sprachwissenschaft, founded by Stcinthal and Lazarus 
in 1869. To these two writers belongs the credit of being 
among the first to realize the psychological implications of 
philology. These implications were soon to be followed up 
by Max Miiller and others, and in later times have been 
illuminatingly treated by the philologist Jespersen and by 
certain of the psycho-analytic writers; they have however, it 
would seem, not even yet received the more systematic and 
extensive treatment which will give philology and psychology 
full mutual benefit of one another. 

The most important writer in the whole sphere of anthro- 
pology was undoubtedly EZ. B, Tylor, whose Primitive 
Culture (1871) marked an epoch inthe development of what 
later came to be called “ cultural ” anthropology, Tylor’s 
most celebrated contribution was his doctrine of animism, 
the view that primitive man tends to look upon all things 
anthropomorphically, to treat them as though they had a 
consciousness and “soul” not unlike his own—in short to 
regard Nature as a mass of conscious forces, benevolent or 
hostile, to which all human happiness or sorrow, success or 
failur ©, are ultimately due, Religion itself is a development 
of animism, and is, therefore, in the last resort based. upon 
the same delusions, though Tylor himscl£ did not push the 
implications of his doctrine with the same fire and aggressive- 
ness as some of the more biological “evolutionists had done. 
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His doctrine, nevertheless, proved a very influential one and 
was indeed but little called in question until close upon the 
end of the century. It then began to appear that there were 
degrees and kinds of animism which had to be distinguished, 
and that sometimes the objects and forces of Nature were 
nbt so much personalized, as regarded as vaguely defined 
powers, possessed by, or connected with, visible and tangible 
things—powers which were helpful or dangerous as the case 
might be. This latter concept of “ mana ”, originally intro- 
duced into anthropology by Codrington in his study of the 
Melanesians (1891) and fater popularized by Marett, was 
perhaps the most important factor in Jeading to an aventual 
qualification of Tylor’s animistic views; his general influence, 
however, has been a very potent one ta the psychologizing 
of anthropology, and in the main we may perhaps say that 
several, of the greatest subsequent writers, including Wundt 
and Frazer, have followed in his tradition. Ag in the case 
of these latter writers, his predominantly psychological 
approach blinded him to some extent to more sociological 
and historical considerations, as was presently to be pointed 
out very forcibly by the “ diflusionist ” school, Tylor him- 
self was a “ parallelist ”, ic, inclined to think that, given a 
cer’ tain level of cultural development, the same customs tend 
to arise spontancously among diflerent groups, however 
widely separated; whereas the “ diffusionists ” laid greater 
stress on the geographical transmission of cultural elements, 
this naturally leading them to emphasize historical rather 
than psychological considerations,  Tylor’s attitude is one 
that is natural to the psychologically-minded student of 
afithropology, and, though it has its very real dangers, it is 
no raore perilous than that of the opposing school, who, in 
their enthusiasm for “ culture contact”, arc only too ready 
to neglect mental factors altogether. Il seems clear that for 
a complete understanding of a given cultural element we 
require to know both ifs historical derivation and its psycho- 
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logical significance; in truth, the two schools are carrying on 
work that is complementary rather than antagonistic. In 
any case Tylor’s (and Frazer’s) gencral outlook was one that 
later on became adopted and developed by the psycho- 
analysts, in whose hands the general similarities between the 
different aspects of “ primitive mind ”—whether in the child, 
the dreamer, the neurotic or the savage—have recently 
undergone an claboration which seems likely to establish a 
successful and progressive “ comparative psychology ” upon 
a very wide basis,* 

The term “ comparative psychology ” was used by Herbert 
Spencer,as the title of an essay in 1876, and between 1880 
and 1896 there appeared the three volumes of the Principles 
of Sociology, based on several further volumes of Descrip- 
tive Sociology, compiled by a number of assistant hands, 
Here the general scheme of development already worked out 
in First Principles, in biology and in psychology, is applied to 
the growth of human societies. Though writing from a more 
a priori standpoint and in the interests of a general theory 
of evolution, Spencer corroborated and amplified many of 
Tylor’s findings as regards animism and religion, Thus both 
authors are in agreement as to the importance of dreams and 
abnormal states in fostering the belief in the existence of the 
soul as an independent spiritual entity separable from “the 
body and surviving alter death, while Spencer elaborated the 
animistic theory of the origin of religion by showing the way 
in which the souls of ancestors gradually become converted 
into gods, The three great volumes exhibit the same mag- 
nificent breadth of vision and detailed application of the 
evolutionary theory as the earlier parts of the Synthetts 
Philosophy. Indeed they are in some ways even more ‘n- 
pressive, inasmuch as they are based on fuller data (obtained 


*We may note in this connection that J. Piaget has recently endeavoured to show 
that Tylor'a animiatic theory i ig true also of the young child, though in view of 
criticiems now being made it would appear likely that Piaget's views may be in no lees 
need of qualification than were Tylor’s. 
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with the aid of the compilers of Descriptive Sociology) and 
are less marred by exaggerated or mistaken biological 
doctrines, such as that concerning the inheritance of acquired. 
characters, which played oo large a part in the Psychology, 
The Principles of Sociology definitely and irrevocably intro- 
dived the concept of evolution into anthropology, social 
psychology and sociology itself, and, however little Spencer's 
influence is actually acknowledged, there have been few books 
since written in any of these fields that do not to some extent 
bear the impress of his work. 

Spencer’s Principles may be justifiably looked upon as the 
first book on “Social Psychology” as now understood, 
though it was much else besides, Several other works of 
importance followed, however, in the course of the nineties, 
OF these the first was Gabricl Tarde’s Laws of Imitation 
(1890), in which there is an attempt at a logical analysis of 
the various forms of social interaction, for in Tarde’s sense 
“imitation ” embraces practically all influcnce exercised by 
one human being on another—whatever the mental level 
involved. A great number of general situations were con- 
sidered in which it is evident that “imitation ” plays a part 
in the structure and development of human conduct: the 
formation of groups through the assimilation of behaviour, 
belief and attitude, the influencing of one group by another, 
as when countty people copy townsnven, the socially inferior 
copy their superiors, or the conquered copy their conquerers, 
and soon, Inall these matters the treatment is more explicitly 
and intimately psychological than in any previous work upon 
such subjects, In one sense Tarde’s standpoint represents a 
Passionate reaction against the sensationism of the associa~ 
tiomists. He distinguishes three kinds of mental activity : 
the mind’s reaction to external objects, to other minds, and 
to itself respectively, Whereas the associationists had 
attached most importance to the first, Tarde stresses the two 
latter. As a result, Sensation plays in his work an unim- 
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portant part as compared with belief and desire, We here 
find the emphasis on the conative aspects of the mind which 
has ever since been a characteristic of books on social psycho- 
logy. While it was comparatively easy to write textbooks on 
the individual mind in which knowledge received a far more 
extensive and elaborate treatment than feeling or emotion, 
this seemed almost from the beginning to be an impossible 
task to carry through, when psychologists began seriously to 
concern themselves with the action of men in groups. The 
fiction that man was a consistently rational animal could no 
longer be maintained when he was looked at from this new 
point of view, and psychologists had now perforce to look to 


the orectic, rather than the cognitive, elements of the human ' 


mind, to account for the strange and unreasonable behaviour * 


that was everywhere so much in evidence. This element of 
irrationality was even morc stressed in the writings of Sighcle 
and Le Bon, who devoted their attention not so much to 
permanent groups as to crowds, Le Bon’s work on The 
Crowd (1895) has become a classic. It presents the reader 
with a vivid picture of the collective madness that may 
take possession of undisciplined and fortuitously formed 
assemblies. Emphasis is laid upon the fact that the moral 
and intellectual level of such assemblies tends to be that of 
its lowest rather than of its average or highest members, and 
this is explained in te&ms of loss of individuality. The 
individual feels himself swamped in the group and at the 
same time is conscious of a sense of brute strength through 
belonging to the group. ‘There is no need for him to use 


his intellectual powers, no call for him to awake his sense of . 


moral responsibility, for the group is in a sense all powes- 
ful, and therefore not in need of intellect or morals. Stich 
crowds are at the mercy of the more primitive instincts that all 
its members have in common, or of such suggestions as ae 
given by their leaders. A leader indged occupies much the 
same position in relation to the crowd as the hynotist does in 
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relation to the patient he has hypnotized. In fact Tue Bon 
carried into crowd psychology the knowledge recently gained 
by Charcot, Liébault, Bernheim and other French psychia- 
trists in the domain of psycho-pathology, much as Freud 
some twenty-five years later employed in the same sphere 
the concepts he had formed in his psycho-analytic work, 
Together with these important developments in social 
psychology, the nineties witnessed also the beginnings of the 
psychology of religion. In some ways these heginnings may 
be traced to Stanley Hall’s studies of childhood, which 
included inquirjes into the child’s notions of God, his ideas 
of right and wrong and any sudden “conversions” or 
changes in his moral attitude. By far the most significant 
event in this field, however, was the appearance of Starbuck’s 
Psychology of Religion in 1899. ‘This book was based 
essentially on a series of personal documents in which the 
writers described their own, often very remarkable, religious 
experiences. Indeed this collection of manuscripts has 
been correctly described as the first great inductive approach 
to this unique aspect of human life. Starbuck himself used 
his material chiefly for the purpose of a study of religious 
conversion, He showed that conversion is in the nature of a 
sudden resolution of a conflict between mutually antagonistic 
elements within the personality, a resolution in which certain 
concepts all at once acquire a new ‘value and, through the 
intense satisfaction they afford, enable the individual to settle 
down with a stability hitherto unknown. Starbuck thus found 
himself brought face to face with the phenomena of mental 
conflict, which at just about the same time were being studied 
by Treud in the early days of psycho-analysis. Indeed, it 
seeined clear from the start that religious psychology, no 
less than social psychology, might have much to learn from 
psycho-pathology, and, if any investigator had been bold 
enough to draw the inference, it might even then have been 
maintained that here a again there was room for a broadly 
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conceived “comparative psychology”, embracing many at 
first sight very distinct aspects of human behaviour and 
experience, In fact, however, the need for collahoration and 
mutual assistance over a wide field is only now becoming 
realized. The multiplicity of claims on the attention of the 
infant science of psychology has up to now prevented any- 
thing like a satisfactory plan of development or adequate 
co-ordination of the work carried on in various fields and by 
various methods. Such co-ordination, we may hope, will 
characterize the adolescence of psychology, which has yet to 
come. For the moment, and throughout the century that is 
covered by our present survey, we have to be content with 
the enterprising, though often inharmonious and erratic, 
efforts of a youthful discipline that has not yet gained a full 
understanding of its own powers and limitations, and has yet 
to learn how to use these powers to its own best advantage. 


CHAPTER V 


SYSTEMATIC PSYCHOLOGY——TIE GREAT THXTROOKS, 
BRENTANO TO JAMES 


Ix is now lime to pick up the story of what from want of a 
better term we have called “systematic psychology ”, ic. 
psychology which was not predominantly experimental, 
physiological or biological, but which may be looked. upon as 
in the tradition of the older psychology established by the 
earlier, more philosophic writers, Within this field the first 
important writer after Bain was Franz Brentano, whose 
Psychologie vom enrpirischen Standpunkte, published in 
1874, proved to be a very influential work, though actually it 
is one that is but little read to-day by English-speaking stu- 
dents, Brentano is looked upon as the founder of “ act psycho- 
logy ”, as distinguished from the “content psychology ” that 
was predominant among the early cxperimentalists. We have 
secn that for long there,had been two dominant, though not 
always clearly differentiated, conceptions of how the mind 
worked, According to the one notign, which found its fullest 
expression in the extreme associationists, the mind was 
essentially «a mechanism, automatically claborating the 
material provided for it by the senses. According to the 
other, it was itself an active and creative agency, ‘Those who 
favoured the first view endeavoured. to conceive of mind in 
tefms of material causality, those who held the second 
believed that the most essential phenomena of mind were left 
out of account in any such reduction. Since the experimenters 
had physics and physiology before them as their ideals, 
it was only natural that they should tend to adopt the former, 
144 
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mechanistic, standpoint. Accordingly they were interested * 
in the content of the mind at any moment and the laws which | 
governed the appearance of successive contents; the simple 
scheme of associationism suited them well enough, especially 
since associationism regarded mind as built up of sensory ele- 
ments, and sensations were relatively casy to experiment 
upon, The “ activity ” of mind on the other hand appeared 
as something uncontrollable, unpredictable, and even mysti- 
cal—and as a matter of fact had often enough been 
emphasized by those who invested the mind with certain 
transcendental powers, which removed it altogether from the 
domain of strictly scientific treatment. Tt is perhaps not 
surprising, therefore, that Brentano should have been a 
priest, and that the “Austrian school ” with which he is 
associated. should have flourished in the more southern part 
of central Europe, where Catholic influence prevailed, 
Brentano’s originality, however, consisted in uniting an 
insistence on activity with a strict empiricism, “ I-xperience,” 
he said, “ alone influences me as a mistress.” And certainly 
he was no docile follower of dogma; for, though it cost him 
his Chair, he resigned from the Church rather than accept 
the doctrine of papal infallibilty, against which he had fought 
as the champion of the liberal party. For Brentano, how- 
ever, experience revealed, not an inert content of sensations 
and their combinations, ‘but mental “acts”. Sensations 
exist, but they themselves are not mental; what is mental 
is the activity that occurs when a person “ secs” a colour, 
“hears” a sound or “smells” an odour. There are, 
according to Brentano, three fundamental classes of psychic 
activity; ideating (as in sensing or imagining), judging, ar , 
the processes loosely to be described as love or hate (which, 
in more modern terminology may be said to embrace the ° 
whole category of orexis). Moreover, the objects of an act 
may be another act, so that the mind can actively contemplate 
its own activity. 
4 


146 A HUNDRED YEARS OF PSYCHOLOGY 


We nced not enter here into the complexities of Bi entano’s 
psychology. It is perhaps sufficient for our present purpose 
to state that his great contribution was the emphasis he laid 
upon activity, and to indicate some of the principal ways in 
which his influence was felt in subsequent psychology, ‘The 
most immediate effect of his work was on the Austrian school 
of writers who dealt with Gestaligualitit, about which we 
shall say a few more words in a moment. Later on, his 
influence passed to Mingland, and in the persons of Ward and 
Stout, led to the final overthrow of associationism in its 
classic form. In the carly twenticth century it appeared in 
the work of the ‘Wiirzburg school on the “ psychology of the 
thought processes ”, a little later in that of the very prolific 
modern school of Gestalt, and quite recently the work of 
Brentano and other members of the “ Austrian school ” 
appears as a directing element in Spearman’s ambitious attempt 
to formulate the “ principles of cognition”. Brentano him- 
self, though an empiricist, was no experimentalist, but in the 
thiec last developments, we find that the forces set in action 
by his work eventually penetrated to the laboratory and there 
produced results of great importance. 

We may now turn our attention to Brentano’s immediate 
successors in the Austrian school, The most important of 
these were his pupils von Ehrenfels and Meinong, to the 
former of whom is due the first clear formulation of the 

* doctrine of form-quality (Gestaliqualitit), Already in 1885, 
in his Astalyse der [mpfinduagen, Waenst Mach had. pro- 
* pounded the view that there existed sensations of “ space 
form ” and of “ time form ”, meaning thereby that the form 
ig independent of particular sensory quality, eg. that a cicle 
may be either red or green, or that a tune is the same in what- 
« soever key it may be played. T’ive years later, in 1890, von 
_Ehrenfels maintained that form in space or time is a new ele- 
ment or quality, independent of the sensory firndaments on 
which it rests. The foim of a square, a circle or a tune, is 
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as immediately experiential as the purely sensory clements 
concerned, Such form qualities, moreover, are not confined 
to space and time, but are to be found in tonal fusions, in the 
flavours of taste and smell, and in the perception of move- 
ment. Furthermore, they may themselves be. of various 
levels, the higher levels having as their fundaments the form 
qualities of lower levels, as when we became aware of the 
relationship between two figures or two tunes. Much the 
same views were also urged by Mcinong in the following 
year, though with a different terminology,* with more 
emphasis on the importance of relations, and with a distinc- 
tion between form qualities on the perceptual and ideational 
level. 

Since their novelty consisted in a new element, the 
views of both these writers might possibly have been 


expressed in terms of “content” psychology; byt, prin-* 


cipally owing to the influence of their teacher Brentano, 
both von Ehrenfels and Meinong conceived of their new 


elements as “acts”, and saw in them dynamic creations ° 


of the mind. Meinong’s terminology, however, already 
indicates a tendency to return to the old view; and this 
tendency was carried still further by the next member of 
the school, Cornelius, for whom a form quality was not a 
“ founded » content, as it was for Meinong, but a founded 
attribute, an attribute that itself came into being as the result 
of an analytic process of attention—a view which was 
expressed in terms that were more familiar to the experi- 
mentalists and which was for the most part in harmony with 
the results of extensive investigations into perceptual forms 
carried out shortly afterwards by Schumann, von Aster ad 
others, Schumann, however, in stressing the effects of the 
varying direction of attention on these forms, considered 
attention itself to be an act. ‘The Austrian school is usually 


*Meinong called the fundamente “founding coptents” and the form qualitics 
“founded contents”, the two together forming a “ complexion”. 
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held to include also Witasek and Benussi, who to some extent 
carried on the “act” tradition info the twentieth century, 
Benussi, moreover, was definitely an experimentalist, whose 
psycho-physical work on space and time perception was 
expressed jn the concepts and theories elaborated by the 
eaflicr members of the school. © Meinong himself, though 
no experimenter, had founded the first Austrian taborntory 
at Graz in 1892, and it was here that Benussi carried over the 
“form quality ” tradition into the experimental field. 

The revolt started by Brentano aginst the associationist 
outlook as found in the “content psychology” of the 
laboratories in che way or another influenced most of the 
important writers of textbooks or systematic treitises in the 
last twenty years of the nineteenth century. We have 
already mentioned Ward and Stout in this connection, We 
might, powever, with almost equal justice have referred in 
the same way to Th. Lipps, 11éflding, James and Kiilpe, 
who (excluding for the moment Wundt) were among the 
principal writers of textbooks or general expositions during 
this period. Of the others, Volkmann’s Lehrbuch, published 
in 1876, was almost purely Herbartian, Sully’s works may be 
regarded as continuing the tradition set by Bain, while 
Titchener’s Outline wag Wundtian in spirit, — ‘Uheodor 
Lipps’s Grundtatsachen des Soelenlobens (1883) was the first 
general textbook, other than Wundtts own, to lake account 
of the new developments in the experimental field; but it 
was in no sense a copy of Wundv’s, Tipps took into con- 
sideration the data provided by Lotze, Helmholtz, Wundt 
and others, and endeavoured to incorporate them in a new 
system which had much in common with that of the Austrian 
schyol, for to Lipps also the mind was essentially active. In 
Boring’s words, he was “ just on the edge of experimental 
psychology—but not quite within it”. ‘I‘his applies particu- 
larly to his work on space perception and xsthetics, for which 
he is perhaps best knowh at the present day. IIe is especially 


SYSTEMATIC PSYCHOLOGY 149 


associated with the doctrine of “empathy” (Einfilhlung), 
to which he was led by his studies of optical illusions,* 
and according to which we tend to “ feel ourselves into ” the 
objects of our contemplation, a circumstance that determines 
many of our esthetic reactions. A vertical line seems to-be 
contending against gravity, the end lines of the celebrated 
Miiller-Lyer illusion make the whole figure expand or shrink 
together as the case may be, a column with too large a 
capital seems to be oppressed with a heavy burden, whereas 
another with too small a capital gives a sense of unnecessary 
effort. In Lipps’s work the act psychology is fused with an 
insistence on the importance of the self, and both of these 
elements find characteristic expression in his views on 
aesthetics, 
Next in historical order to Lipps’s Grundtatsachen came 
_ Sully’s Outlines of Psychology (1884) which was* an im- 
mediate success, and took its place as the foremost English 
textbook, supplanting Bain’s two books which had been 
written about a quarter of a century earlier and were now 
growing out of date. Sully had a gift for clear and ordered. 
exposition, and he followed up his first textbook by several 
others, of which the Teachers’ Handbook of Psychology, pub- 
lished in 1886 was the first psychological book on modern 
lines written expressly from the educational point of view. 
Sully, in his earlier years, had written books on more special 
aspects of psychology, and his Z/dwsions in particular was a 
stimulating essay on a subject that was at the time arousing 
the greatest interest among writers of all schools. Later on, 
as alrcady noted, he devoted himself principally to child 
psychology and published several volumes on this topic aleo. 
James Ward was the true successor of Brentano and of 
Lipps, for the most essential elements of his system are 
the two concepts of activity and the unity of the self, 
Ward’s fame as a psychologist is based on his article on 


*Ranmaesthetih, 1897, Aesthetik, 1903-6, and many individual papers, 
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« Psychology” in the ninth edition of the Eucyclopedia 
Britannica (1886), subsequently elaborated in the cleventh 
edition (1gt1). Seldom has an encyclopedia article 
aroused so much interest or enthusiasm. It was imme- 
diately treated and reviewed as though it were a book, 
and one of the principal reviewers was Bain, whose 
associationism it attacked. ‘he appearance of the article 
was indeed an event of considerable importance. — Virst, 
because it represented the first occasion on which the 
Encyclopadia had honoured psychology with the treatment 
accorded to scienges recognized to be of importance in their 
own right (in Mansel’s article, which Ward’s supplanted, 
psychology was treated under “ Metaphysics”); secondly, 
because of its own merits as an exposition; and thirdly, 
because it delivered a blow to associationism from which this 
doctrine*has never yet recovered. Ward literally put asso- 
clationism in its place, by showing at once its justification and 
its limitations, Association was important as a mechanism, 
but was far from being able to account cither for the unity 
or the creativeness of mind. For both of these the “ subject ” 


- was an indispensable desideratum; the complexity of mind 


_ comes about, not “ through the combination and re-combina~ 


tion of various elementary units”, but rather as the result 


‘ of a gradual differentiation of a primary unity. In this 


respect Wards conception was biologiéal rather than physio - 
logical or physical, Though he had studied considerably 
in Germany, it was not for nothing that he was a countryman 
of Darwin and of Spencer, Ward eventually gave his 
sygtem fuller form in his Psychological Principles, which 
appeared over thirty years after the original article, in 1918. 
As if to anticipate an inevitable criticism, he himself suggested 
that his later book would seem to many a “ belated patch- 
work”, Belated it undoubtedly was, for though containing 
many of the merits ofthe article, it failed utterly to take 
account of the great mass of data that had accumulated in the 
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intervening years. To the majority of psychologists, busy 
with new methods and the discussion of new standpoints, the 
book seemed an anachronism and served as little more than 
a reminder of the important réle that Ward had played a 
generation earlier. ‘ a 
Influential as Ward’s Encyclopedia article had been, it 
was not altogether casy reading; nor was its mode of-publica- 
tion calculated to bring him many other readers than those 
of the professional or specialist class) The wider populariza- 
tion of Ward’s point of view was, however, brought about by 
Stout, whose Manual (1898) is well knownto every English 
student, and who combined the influence of Ward and 
Brentano with that of Herbart and of traditional associa- 
tionism in a happy way that appeared. to extract the best 
elements from them all and make them complementary 
rather than antagonistic. The Manual was preceded by the 
Analytic Psychology, in which the biological attitude implied 
in Ward (and before him explicitly adopted by Spencer) is 
elaborated, Both Ward and Stout made new and. fruitful 
usc of Kant’s distinction between the three aspects of mind, 
cognition, affection and conation. It was Stout who popu- 
larized the latter word and who most clearly defined the 
relation of these aspects (o one another. Both thinking and 


willing, he maintained, were ways in which the organism ' 
seeks to maintain itself and to regain its lost equilibrium; , 


whereas feeling is dependent on the success or unsuccess of 
these efforts, pleasure accompanying success and its opposite 
accompanying failure. The mind thus secks a goal, and its 
development cannot be accounted for except in terms of gn 
active unity. In dealing with this process of development 
in the Analytic Psychology, much use is made of the concept 
of apperception, though the word is never mentioned in the 
Manual, On the whole the earlier work, though less often 
read to-day, is the more suggestive and original of the two. 
It is well worthy of greater attention than it usually receives 
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from the modern student, for it is tt once an acutely penetra- 
ting and profoundly satisfying book, and it is astonishing 
how many anticipations—or at least adumbrations—of later 
twentieth century developments are to he found in it. It 
cantains a good deal of what is more explicitly stated later on 
by the Gestalt school, and even some things that are 
characteristic of psycho-analysis, while the general biological 
view of the mind endeavouring to preserve its equilibrium in 
spite of disturbing circumstances is one that has become 
increasingly popular in recent years. 

Textbooks or general treatises came fast round about 1890, 
and between Ward?s article and Stout’s Avalytic Psychology 
there were no less than seven such works of an important 
character, Dewey’s Psychology, Hifding’s Outline, Ladd’s 
Elements of Physiological Psychology, James’s Principles, 
Sully’s {Zaman Mind, Kiilpe’s Outline and Titchencr’s T'ew- 
book, It is clear that there was now a demand. for books on 
the mind of a scientific but not too technical a nature. The 
public and the ordinary student had awakened to the fact 
that new life was astir in this ficld which had so long been 
regarded as being a territory reserved strictly for the philo- 
sophically erudite. Their demand for knowledge in a 
palatable form was very adequately catered for by the above- 
mentioned serics of volumes, which together provided a treat- 
ment suitable for every reasonable faste, Sully’s book was 
perhaps the least original but the most generally instructive. 
Hoflding’s was mainly in the tradition of Brentano and Ward 
rather than of Wundt, for it laid great stress on activity in 
a, biological sense, combining this with an emphasis on the 
uaconscious and the adoption of a pan-psychic attitude that 
would surely have pleased Fechner (who died the same year, 
1887, in which this book was published). ‘Ihe Oxsline was 
very popular and was translated into several languages, 
making a wide appeal both to English and German-speaking 
readers. Kiilpe’s Ousline, published six ycars later, was 2 
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rather more academic production, Kiilpe was Wundt’s pupil, 
the book was dedicated to Wundl, and was definitely an 
attempt to write a textbook on an experimental basis, On 
the whole Kiilpe succeeded in turning out a much more 
readable presentation than his teacher. The Ousline was 
indeed the first short presentation of experimental work in 
a systematic setting that had been attempted, It was, how- 
ever, written before Ktilpe’s own intellectual maturity and 
before he himself had embarked on the new experimental 
adventures of the “ Wtirzburg school ” with which his name 
is now chiefly associated. In later years he, was often urged 
by his pupils to bring his carly Outline up to date, but he 
never gave way to their entreaties. A revised Oxdline might 
have become a textbook of very considerable importance in 
the early twentieth century. As it is, the book is now little 
likely to be read, unless it be from the historical pointnf view. 

Dewey’s Psychology was the first American textbook of 
the “new” psychology, but it still approached its subject 
from the philosophical point of view and devoted some space 
to the discussion of philosophical pre-suppositions, Perhaps 
for this reason it was, after a few successful years, superseded 
by other texts that dispensed with these preliminaries, 
LadWs Elements of Physiological Psychology was a definite 
attempt to produce an English equivalent of Wundt’s 
Grundaiige. Like thé latter work, it deals at much greater 
length than most psychological texls with the brain and 
nervous system, It was successful in its aim, and was also 
far more readable than its great original. Tt was revised by 
Woodworth in rgrr, and is indeed worthy of being periodi- 
cally revised in the same way as the Grundzilge. Titchend}s 
Outline (published in 1896, four years after he had finiShed 
his stuclies with Wundt at Leipzig) was somewhat similar to 
Kiilpe’s and. only just missed the honour of being the first 
English treatise written definitely from the laboratory stand- 
point. In any case, however, it was soon eclipsed by the 
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same writer’s unique Experimental Psychology, which 
appeared in the early years of the new century. 

Meanwhile, however, William James had written what is 
almost certainly the greatest classic of psychology. Tt took ., 
twelve years to write, during which time James, who had 
started as a physiologist, became a psychologist, and was on 
the way to becoming a philosopher, The Principles of Psycho- 
Jogy was never really planned as a systematic treatise, and, 
when it eventually appeared, large portions of it had. already 
been published in various journals. It is not even quite 
internally consistent; but these defects are more than out- 
weighed by compensating virtues. Its qualities are essentially - 
those of the man who wrote it. James was forcible, yet kindly 
and tolerant; he possessed a very real and lively interest in 
human beings, their thinkings and doings (for he was certainly 
not oneof those psychologists who adopt their profession as a 
compensation—in the Adlerian sense—for their inability to 
understand their fellow creatures in ordinary life); he was 
a philosopher, but one who held that philosophy should not 
be divorced from the actuality of human hopes and strivings, 
and he possessed a challenging, compelling and attractive 
literary style, There are phrases and passages in the book 
which, when once read, are apt to become part of the per- 
manent equipment of the budding psychologist—as many 
generations of students have discovefed, When we add to 
this the fact that James’s general attitude seems to have been 
in harmony with the predominant tendency of American 
psychological thought, ic. towards activism and functional- 
ism, the study of the living person and of the difference 
bétween persons, rather than the i investigation of fundamental 
law§ or the discovery of elementary qualities, then iL is not 
difficult to understand the influence exercised by this book. 
James, too, had many subsequently distinguished psycholo- 
gists (including Angell, Calkins, Healy, Sidis, Thorndike, 
Woodworth and Yerkes) among his pupils, though he 
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founded no school as Wundt had done (probably because he 
was too unsystematic); if anything, he was indeed, as Brett 
puts it, “ systematically erratic”, 

One of the curiosities of James’s position was his attitude 
towards experimentation. He was the first to teach the sub- 
ject in America, for when instructor in physiology in Harvard 
he gave some training in it to his students in 18'75—four years 
prior to the foundation of Wundt’s Jaboratory. He was 
always the champion of the experimentalist, and was some- 
how convinced of the ultimate importance of their work but 
personally he disliked it, was impatient of its limitations, and 
felt admiration mixed with wonder and contempt for those 
who were able to tolerate its drudgery. He solved the diffi- 
culty in his own case by bringing Miinsterberg (with whom 
he sympathized as the most dashing and “ advanced ” of 
the experimenters) to Harvard in 1892, to take charge of 
this side of the subject. James disliked pedantry in any 
form, and the experimenter all too easily became a pedant— 
especially in the early days when he was inevitably to some 
extent self-conscious about his newly achieved methods of 
precision. 

On the other hand, James was one of the first psycho- 
logists to realize the importance of the “abnormal” 
phenomena of mind and the lessons to be learnt from them, 
He took his pupils to Visit mental hospitals, and though at 
first he was hostile to the idea of subconscious mind (saying 
that it threatened to turn “what might be a science into a 
tumbling ground for whimsics”’), he later on became more 
than reconciled to the notion, and even went so far as to 
declare that the discovery of mental processes outside the 
sphere of consciousness was the “ most important step for- 
ward ” that had occurred since his own student days, revealing 
as it did “an entirely unsuspected peculiarity in the 
constitution of human natyre ”. 

James’s general attitude was one hot far removed from 
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that of Ward and Stout. He had no use for clementarism, 
but looked upon the mind in a way that combined Brentano’s 
insistence on activity with the evolutionary outlook of biology. 
“ Consciousness,” he said) “has in all probability been 
evolved, like all other functions, for a use,” Anticipating 
his later pragmatic attitude in philosophy, he held that even 
“necessary truths” which appeared to be inevitable, such 
as geometrical relations or logical structures, are not really 
inevitable in any absolute sense but only because for countless 
ages our ancestors were selected by virtue of their possession 
of certain modes, of apprehending and reacting to the universe, 
Such “necessary truths” in the biological sense are con- 
trasted with the effects of (individual) experience, which have 
been dinned into us by repetition, but which still appear as 
arbitrary rather than inevitable. Poles asunder as the two 
men were, we may yet here see something very similar to 
Spencer’s endeavour to combine the empirical theory that all 
experience is individually acquired with the theory of innate 
dispositions by assuming that what is learnt by the individual 
tends eventually to become the natural heritage of the race—~ 
except that Spencer presupposed the inheritance of acquired 
characters, whereas James did not. James’s biological ont~ 
look is shown also in his insistence upon instincts. It was he 
who really started the fashion for classifications and catalogues 
of instincts, though his own list is sofhewhat crude, including 
as it does tendencies of very various levels of complexity, 
without any adequate statement or explanation of their 
differences in this respect (compare, for instance, the very 
vague and ill-defined instinct of “ secretiveness ” at one end 
with the very specific mechanisms of “ sucking ” or “ hic- 
coughing ” at the other). 

The most famous—or perhaps one should say the most 
notorious—of James’s more specific doctrines was his theory 
of emotions—originally propounded in 1884, and indepen- 
dently put forward in a very similar form by the Danish 
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physiologist C. G. Lange a year later, As is well known, this 
theory endeavours to explain emotional experiences in terms 
of their bodily accompaniments, He reversed the usual 
assumption as regards cause and effect, and maintained that 
the perception of the bodily changes is the emotion, not that 
the changes take place as a consequence of the emotion, If 
we analyse out the various bodily factors in fear, anger, etc., 
the changes in the heart beat, the goose flesh, the tensions in 
the muscles and so on, there is nothing left of these emotions, 
In his original statement of the theory he over-emphasized 
the influence of the voluntary muscles, but it is clear that from 
the start he intended. to include visceral changes also, and it 
is these changes that have been chiefly stressed in subsequent 
expositions of the theory. The theory has always been 
spoken of respectfully and is admittedly not easy to dis- 
prove; nevertheless few, if any, have ever believed it to be 
really true—or at any rate to be the whole truth (for no one 
disputes the great importance of bodily changes in emotion), 
Apart from more general appeals to experience, two special 
lines of evidence have been brought against it in recent times 
—the first by Sherrington, who tried to sever all afferent 
nerves that could convey impressions from the viscera to the 
brain and who found that under these conditions the emotional 
expressions of the dogs on whom he operated remained. 
unaltered; the second Sy Cannon, who, although he dis- 
covered a well-marked serics of physiological changes (con- 
nected especially with the sccretion of adrenalin) in fear and 
rage, could find no diflerence corresponding to the subjective 
distinction between these two emotions. Neither of these 
arguments is decisive, and the theory still stands much as it 
did when it was propounded, But however adequate or in- 
adequate it may be, it has undoubtedly served a valuable pur- 
pose in calling attention to a neglected factor and in 
stimulating thought, disgussion and research—which is 
exactly what James auld have wished, 
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James's revolt against the clementarism of Wundt comes 
out most clearly in his doctrine of the “ stream of conscious- 
ness”, ‘Temporal sub-divisions are, he maintained, purely 
matters of convenience, and the attempt to split up conseious- 
ness into a number of discrect ideas or presentations is bound 
fo provemisleading, At most we may grasp a span of a few 
seconds’ duration as a unity (the “specious present”), and 
distinguish between the more “ substantive ” slates-—which 
are, so to speak, the stopping-placcs of thought and are easily 
observed—and other more “ transitive ” states, which are so 
vague and fleeting that they usually escape notice altogether, 

James’s activism comes out strongly in his treatment of 
the will. He gives a characteristically vivid description of 
various types of choice and decision—a description the cor- 
rectness of which has to a remarkable extent been borne out 
by subgequent experimental investigations, though in the last 
resort he calls in a somewhat mystical “ fiat”, which most 
other psychologists would prefer, if they could, to reduce to 
more familiar terms, He has been accused, too, in this con- 
nection, of being inconsistent with regard to the mind-body 
relation. He repeatedly says that psychology has no use for 
the concept of the soul, and yet he contends elsewhere thal 
there exists some integrating and organizing force which 
looks very like the soul. But James never regarded con- 
sistency as among the most important of the virtues, 

We may possibly consider it inconsistent also that, although 
he thought there was no real inevitability about “ necessary ” 
truths, which in the last resort only represented what had 
proved to be convenient and useful methods of apprehension, 
fie yet held that space perception was not entirely a matter 
of experience, as Lotze, for instance, had maintained, but that 
every sensation had a certain intrinsic spatiality or “ crude 
voluminousness ” which provided the substance ont of which 
is built the complex spatial ordeg as we actually know it, 

Of the many other*well-known features of James’s Prin- 
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ciples we can mention only one, his treatment of memory. He 
sought to reconcile the traditional view of the faculty psycho- ‘ 
logy, according to which memory is an ultimate unitary power * 
of the mind, with the associationist view, according to which 
it is only a loose name for a vast number of quite independent * 
traces or connections, There is, he suggested, omthe orie- 
hand a general power of retentiveness, dependent on the 
structure of the brain, a power that varies from one individual 
to another, while on the other hand it is equally true that 
the retention of a specific item depends on one particular 
neural path, so that learning one thing will not help us to 
learn another. To test this latter point he conducted what 
was really the pioneer investigation into the “ transfer of 
training , and actually found that the memorization of 
certain kinds of poetry did not improve the ability to 
memorize others. He concluded that general retentiveness 
cannot be improved by training, and that such transfer as 
occurs is due only to the carry-over of improved methods of 
learning, where this is possible. The many subsequent 
experimental inquiries on the same lines have on the whole 
overwhelmingly corroborated the view that there is no 
general transfer; but they have tended to show also that there 
is no general power of retcntiveness in the sense that a given 
individual is equally retentive for all kinds of material; they 
have indicated rather that there are a number of narrowly 
specific but overlapping abilities, and that the farther 
removed two kinds of learning are from one another (as 
regards either material or method) the Jess safe it is to predict 
from ability in one to ability in the other. 


CHAPTER VI 
FECHNIR AND PSYCHO-PHYSICS 


Tr is mote than time that we started to deal seriously with 
the developments of experimental psychology in our second 
period, for, as the reader will have observed, the experi- 
mental method has for some little while been constantly 
intruding itself into our discussion, though we have on the 
whole endeavoured to avoid it and to confine ourselves to 
evolutionary and systematic psychology. We have seen, for 
instance, how Galton’s fertile mind linked up psychological 
texperiment with the evolutionary outlook, and how the 
same fusion was later on made by Thorndike in the case of 
vanimal psychology. We have seen, too, how James, the 
literary genius of psychology, was both attracted and 
repelled by the new school, It is now our business to 
examine the birth and progress of this movement, which 
we have hitherto sensed as an important background to the 
developments we were considering. 

The first nineteen years of our gecond period (from the 
appearance of Fechner’s Elemente in 1860 to the founda- 
tion of Wunde’s laboratory in 1879) differs from the later 
part of this period in that interest centres round some half. 
dozen names only, of whom three, Fechner, Helmholtz 
4nd Wundt were stars of the first magnitude. With the 
wélk of the two first of this trio we are already to some 
extent familiar. We have seen how Helmholtz measured 
the speed of the nervous impulse and how I’echner arrived 
at the ideas embodied in his Elemente, the work which is 
usually regarded as Marking thé! definite beginning of the 
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“ new ” psychology. A full history of modern psychology 
should doubtless deal in extenso with the problems and con- 
clusions of this historically most important book and with 
the discussions to which they are, after more than seventy 
years, still giving rise (discussions which continued in full 
flood for at least half this period). But as soon ag We begin 
to treat these points in detail, they take on an academic and 
forbidding air, so that we may well be excused from 
attempting such a treatment here, for this is not a book for 
specialists in psycho-physics. Besides, there are psycholo- 
gists of eminence who maintain emphatically that the task 
is in any case not worth while. Of these, James was the 
one who expressed himself most vigorously and strikingly. 
He took up the extreme view that the intrinsic merit of 
all this work amounted in the end to “just noching ”. It is 
almost impossible to forbear quoting some of his ow: words 
in this connection: 


“The Fechnerian Maasformel and the conception of 
it as an ultimate ‘ psycho-physic law’ will remain an 
‘idol of the den ’, rf ever there was one. Fechner himself 
indeed was a German Gelehrter of the ideal type, at once 
simple and shrewd, a mystic and an experimentalist, 
homely and daring, and as loyal to facts as to his theories, 
But it would be terrible if even such a dear old man as 
this could saddle our science forever with his patient 
whimsies, and, in a world so full of more nutritious objects 
of attention, compel all future students to plough through 
the difficulties, not only of his own works, but of the still 
drier ones written in his refutation, Those who desite 
this dreadful literature can find it; it has a ¢ disclipinary 
value’; but I will not even enumerate it in a footnote. 
The only amusing part of it is that Fechner’s critics should 
always feel bound, aftgr smiting his theories hip and 
thigh and leaving not a tick of theth standing, to wind up 
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by saying that nevertheless to him belongs the imperishable 
glory, of first formulating them and thereby turning 
psychology into an exact science.” 


-~Most students will agree with James that much of the 
discussion and a good deal of the experimental work on 
psycho-physics is of an arid kind that has borne little fruit 
commensurate with the labour spent on it. Few, however, 
have been ready to believe that this work has historical value 
only. At this distance of time it is becoming relatively easy 
to see what wexe the points of real value established by 
Fechner and his more immediate successors, over and above 
the stimulus their work provided for the attack on “ more 
nutritious objects”. These we can accept with gratitude, 
leaving the rest to those who have the necessary courage to 
make closer acquaintance with the “ dreadful literature ”, 
either because, as James ironically suggests, of its disciplinary 
value, or because they have caught a few sparks of Fechner’s 
original enthusiasm, which (strange as it may seem to those 
of James’s persuasion) saw in these patient measurements 
a means of transforming the appearance of the universe in a 
manner comparable only to the change from night to day. 

Fechner’s contributions of permanent value to psychology 
can perhaps best be stated briefly under three closely related 

\ headings: he gave clear expressioi® to Weber’s Law, he 
elaborated the concept of the threshold, and he worked out 
»three independent psycho-physical methods for the 
measurement of thresholds. The first two of these were 
of course implicit in the work of Weber himself, but Fechner, 
as we have seen, approached the problem independently, and 
there can be no doubt that it was he who gave Weber’s 
work its full significance. Weber's original discovery was to 
the effect that the increase in any stimulus necessary to be 
perceived as such was not any sie amount, but was pro- 
portionate to the intensity of the ofiginal stimulus, Fechner, 
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after much further experimentation, thought and calculation, 
gave this discovery a new and more precise mathematical 
form, to the effect that the sensation increases according to 
the logarithm of the stimulus, or, expressed differentiy, that; 
in order for the sensation to increase in arithmetical pgo-' 
gression the stimulus must increase in geometrical’ progres- 
sion, This stated the relation between sensation and-stimulus 
more generally, and made of it more than a mere matter of 
thresholds. But the assumptions involved in this extension 
have given rise to endless controversy and to the literature 
that James deplored.* * 

On the whole, however, Fechner’s statement has 
shown itself to be approximately true over a large scale 
of intensities. | Of subsequent additions and modifications 
resulting from the controversies, we need perhaps only 
mention one. Fechner thought that, if sensatfons are 
to be measured, every sensation must have an absolute 
magnitude measured from a zero point. Now magnitude 
is not introspectively obvious in sensory experience (a lamp 
for instance is not just so many times as bright as a candle); 
nor is it obvious, as Fechner had assumed, that the just 
noticeable differences that constitute the psychological 
aspects of successive thresholds should be equal to one 
another. Delboeuf in 1873 to some extent short-circuited 

’ . J . . 
these difficulties, and at the same time invented a new psycho- 
physical method, by showing that we can judge the size of 

*It is curious to note that, in spite of all the discussion about Weber's law, there 
has been scarcely any treatment of the psychological applications of the law outside 
the sphere of perception. Yet such applications, are, beyond doubt, possible, 
One case that has a bearing on this was mentioned long before by Bernoulli (to whgm 
Fechner admits much indebtedness). Bernoulli’s interest in the theory of probability 
as applied to games of chance led him to distinguish between fortune moral and 
fortune physique, An increase of physical fortune (c.g. money) brings an increase of 
mental satisfaction that does not stand in relation to the absolute amount of the 
increase but is relative to the previous total fortune of its possessor. A gain 
of £100 may mean little to a rich man, but may make all the difference in the world 
to a beggar, The same ie apply to the use of luxuries quite generally, a 


fact that may profitably be borne izjmind in all civMizations in which, asin our own, 
great importance is attached to material possessions, 
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the interval between two sensations immediately and 
directly, and compare it with another interval (“ method of 
equal appearing intervals”). Given three sensations, A, B, C, 
of the same modality but of different intensities, we can say, 
far instanee, that the difference in intensity between A 
and B is greater than, equal to, or Jess than, the difference 
between, B and C. This being so, there is no need, in the 
measurement of sensations, to presuppose zero points or to 
depend on thresholds. We can, in fact, arrange sensations 
on a measurable scale in relation to one another, without 
worrying about absolute magnitudes at all, Many needless 
and difficult theoretical questions were thereby abolished. 

Fechner’s second important contribution was also one that 
had been implicit in Weber’s work, i.e. the- concept of the 
limen or threshold itself, From the beginning it was clear 
that it was possible to distinguish theoretically between two 
kinds of threshold : (a) the initial threshold, i.e. the intensity 
of stimulus that is necessary for the stimulus to be perceived 
at all, and (b) the differential threshold, ie. the amount by 
which a stimulus must be increased or decreased in intensity 
in order that it may be perceived as different. The initial 
threshold, as Fechner understood it, required the theoretical 
existence of negative (subliminal) sensations, too feeble to 
affect consciousness, while the same applied to subliminal 
differences of sensation in the cdse of the differential 
threshold. A summation of subliminal sensations may, how- 
ever, produce a supraliminal sensation—an idea that led back 
to the doctrine of petites perceptions of Leibnitz, who asked 
UR to believe that the sound of the breakers on the beach is 
compounded of the sensations produced by countless indi- 
vidual falling drops of water, no one of which would be 
audible alone. 

‘It soon became apparent that in practice the initial 
threshold has in many cases som§ of the characteristics of 
a differential threshold, This is ‘notably so in the case of 
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hearing. Even in a completely sound-proof room (a very 
rare feature even of the modern psychological laboratory) 
a sound of minimal intensity is heard, not against a back- 
ground of complete silence, but against one of physiologically 
determined sound of low intensity; and the same, to some 
extent, is true of vision, for it is impossible to do away with: 
the “retina’s own light”. Nevertheless, the backgound 
sensations are in such cases usually of different quality, or 
have different temporal and spatial characteristics from those 
of the experimental stimulus proper, so that some important 
distinctions between the initial and differgntial thresholds 
still remain. 

It is scarcely necessary to say that the threshold has, since 
Fechner’s day, proved a fruitful concept, with many applica- 
tions, both in psychology and physiology, that are outside 
the original field of interest in connection with Weber’s law. 
We may, therefore, be justifiably thankful to Fechner for 
having brought the matter into prominence, 

Whatever view we may take as to the value of his own 
psycho-physics, Fechner’s concept of the threshold was 
emended, in a way that had some real practical and theorctical 
significance, by G, E. Miiller in his Zur Grundlegung der 
Psychophysik in 1878. Among other important comments 
on Pechner’s work, Miiller showed that the concept of a , 
fixed threshold is in r@ality a fiction, The varying results. 
obtained when (even under favourable circumstances) a just’ 
noticeable stimulus is applied a number of times in succession 
should, Miiller thought, be looked upon, not so much as due 
to mere errors of observation, as to real differences in the , . 
threshold value—i.e, in sensitivity itself. The “ threshold®, 
as measured, is, therefore, according to this view, merely an 
average measure of something that in its very essence varies 
within certain limits. Thus no single measurement, however 
accurate, can be adequats, for there is no single thing to 
measure. Psychology wi thereby ghorn of a metaphysical 
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abstraction, though the concept of the threshold remained as 
useful as before. 

Fechner’s third contribution, the development of the 
psycho-physical methods, was more purely his own. We 
have already related how he devised these methods in the 
ten years’ work that preceded the appearance of his Elemente. 
These famous methods have, ever since, been a most valuable 
part of the experimental psychologist’s armoury. As every 
student knows, they are three in number, though each pos- 
sesses more than one name: (a) the “method of minimal 
changes ” (or of; “ limits ”), in which the variable stimuli are 
given in a continuous ascending or descending series; (b) 
the “method of average error” (or the “ production 
method ”), in which the subject himself adjusts the variable 
stimulus so as to fulfil the instructions given to him; and (c) 
the “ mgthod of right and wrong cases” (or the “ constant 
method ”), in which a series of variable stimuli are presented 
to the subject in irregular order, Each method has its 
advantages, according to the varying circumstances of the 
particular experiment—time at disposal, fatiguability or, 
endurance of the subject, nature of the apparatus employed, 
degree of accuracy required, and soon, The psycho-physical 
methods are the essential instruments for the measurement 
of thresholds, and so long as thresholds are of interest, they 
will doubtless continue to be used, ‘Fhe method of minimal 
changes is the most accurate of the three, and has aroused 
the greatest interest. It has at various times been developed 
and refined by G. E, Miiller, Urban, Spearman and others, 
Among the other modifications of Fechner’s original methods 
we may mention the bold step, taken by Jastrow and Pierce 
in 1884, of eliminating the judgments of equality between 
the two stimuli to be compared, thus compelling the subjects 
to make a definite judgment in terms of “ more ” or “ less ”, 
even though this judgment might appear to be based on 
guesswork only. It haf been suggested that we may see in 
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this an early example of the characteristic American distrust 
of introspection and tendency towards behaviourism. In any 
case, the new departure is justified in that (not to speak of 
facilitating calculation) it eliminates individual differences in 
confidence-—which are irrelevant factors in many investiga- 
tions. It was also ‘instrumental in showing ‘that what 
appeared to the subject to be mere guesses were often based 
on some genuine ability to give the correct answer, since the 
proportion of correct “ guesses” was often significantly 
greater than what might have been expected by pure chance. 
This seems to point clearly to the existence of something like 
subliminal sensation, as Fechner and Leibnitz had conceived 
it, and to the ability of such sensation to affect consciousness— 
a fact which is in harmony with much further evidence, both 
from everyday life and from experiment (notably perhaps in 
recent times the experiments of Coover, in which it wgs shown 
that subjects could make correct guesses with regard to spoken 
words that were apparently inaudible, and with regard to 
written letters so far removed from the eye that they appeared 
only as small spots), Early in the twentieth century a further 
development of some note consisted in the elaboration—in 
the first case, it would appear, by McDougall—of a new 
method, the “ method of serial groups, This is a modifica- 
tion of the method of minimal changes, the stimuli being 
presented in steps of ascending or descending order, but a 
number of stimuli of the same intensity (sometimes with 
“catch ” stimuli of theoretically zero intensity interposed) 
being given at each step (instead of only one stimulus at each 
step as in the original procedure), 

Almost immediately after the appearance of the Zlemense, 
Fechner ventured into a new field, that of esthetics, ere 
also, as in the case of the mind-body problem which had given 
birth to psycho-physics, Fechner applied quantitative 
methods. He began by, measuring pictures, and his first 
article on the “ golden cul)? appeare@in 1865. He was then 
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drawn into a discussion at that time in progress as to the 
authenticity and relative artistic merits of two closely similar 
pictures, the “ Holbein” Madonnas of Dresden and Darm- 
stadt respectively. The two pictures were exhibited together 
and Fechner asked visitors to record their judgments. The 
eXperiment was in itself a failure, as scarcely any of the 
twenty-one thousand’ people who came to see the pictures 
ventured or troubled to write down their views in the book 
provided; nevertheless it has sometimes been looked upon 
as the beginning of the “ method of impression ”, which was 
later to become a regular procedure in the laboratory 
investigation of ‘affective stimuli. Undeterred, moreover, 
by this lack of sympathetic interest, Fechner carried on his 
studies, and eventually, in 1876, published his Vorschule der 
Aesthetik, which is to experimental esthetics what the Ele- 
mente had been to psycho-physics, and which contains the 
fundamental methods on which all quantitative work in this 
field has been based. Fechner thus introduced mathematical 
conceptions into two fields from which they had hitherto been. 
almost totally divorced. In a very real and true sense we 
may say that he founded two quantitative sciences, 


CHAPTER VII 
HELMHOLTZ AND THE STUDY OF SINSATION 


Ir Fechner was many sided in his interests and activities, 
so, too, was Helmholtz, who was as much physicist, physiolo- 
gist, and psychologist as Fechner was physicist, philosopher, 
psycho-physicist and zsthetician, But fundamentally the two 
men differed greatly, for, whereas Fechner was primarily a 
philosopher, with not a little of the mystic in his disposition, 
Helmholtz was wholeheartedly a scientist and an empiricist. 
Indeed his empiricism was of a kind very similar to that of 
the great British associationist writers, for whom he had much 
admiration. He was intolerant of the element of mysticism 
and transcendentalism in German philosophy, and, in the 
associationist tradition, he endeavoured all his life to explain 
psychological phenomena in terms of individual learning and 
experience rather than in those of inheritance or faculties, 
(He does not seem to have been aware of Spencer’s attempt 
to combine these standpoints.) Such a view seemed to 
him the only one consistent with a truly scientific attitude, 
He was indeed a scientific giant; his output, his grasp, his 
originality, his power of systematic exposition, were alike 
prodigious, He alone, perhaps, of modern scientists has had 
the honour of having his chief work translated and repub- 
lished (with, of course, additions) sixty years after its 
appearance, not merely as a “ classic” of historical interest, 
but as the leading manual and book of reference on“its 
subject. For that is what happened to his Handbuch der 
Physiologischen Optik, the three successive volumes of which 
first appeared in 1856, 1860 and 1866 respectively, and 
which was translated into ffiaglish in €924-25. In this book, 
“369 
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and in his smaller but almost equally important Lehre von 
den Tonempfindungen, he did for the two most important 
sense departments what Johannes Miller had previously 
done for general physiology; he carefully collected and sifted 
the available data, added important contributions of his own, 
and gave the whole a systematic forni. 

We have already encountered Helmholtz in connection 
with his measurement of the speed of nervous impulse, his 
reaction time experiments undertaken in the course of this 
work, and his extension of J. Miller’s doctrine of 
specific energies to elementary qualities within a single sense, 
It remains for us now to deal with the further additions to 
knowledge contained in his two great textbooks and such 
other works as have a psychological bearing (many matters, 
such, for instance, as his connection with the theory of the con- 
servatign of energy, fall outside our scope). One of his most 
important discoveries in vision concerned the mechanism of 
accommodation. It will be remembered that Miiller was still 
in uncertainty upon this point, Helmholtz described the way 
in which the lens alters the curvature of its outer surface 
under the influence of the internal eye muscles. In another 
research he determined the complicated functions of the 
external muscles of the eye, which enable the eye to be turned 
in the desired. direction. He corroborated Bell’s doctrine of 
“ corresponding points ”, and maintatned that it is by a process 
of “unconscious inference” that we learn to see objects 
single even when they do not fall on the horopter. This 
theory of “ unconscious inference ” is one that plays a con- 
siderable part in his whole treatment of perception. It was 
ako adopted by Wundt for a time, though subsequently 
dropped. In general, the doctrine is based upon the 
resemblance between integrations that are achieved auto- 
matically and without our knowledge and those other 
explicit integrations that result from the conscious 
processes of reasoning) “An aftronomer”, he says in 
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illustration, “ computes the positions of the stars in space, 
their distances from the earth, etc, from the perspective 
images he has of them at different times and at different points 
in the earth’s orbit. [He] bases his conclusions upon a con- 
scious knowledge of optics. In the ordinary acts of seeing, 
such a knowledge of optics is lacking; still it may be per-" 
missible to designate the psychic acts of ordinary perception 
as unconscious inferences, as this name distinguishes them 
sufficiently from the ordinary, so-called conscious inferences, 
While the similarity of the psychic activities in the two cases 
has been doubted and will perhaps always be doubted, still 
no doubt can remain of the similarity of the results of such 
unconscious inference and of the conscious inference.” 
Stated in this way, Helmholtz’s view, as applied to many 
cases, seems reasonable enough, especially with regard to 
illusions and to space perception; in other cases, howeyer, for 
instance with regard to visual contrast and after-images, his 
explanations have seemed very forced, and even the 
staunchest upholders of Helmholtz’s visual theories in 
general (such as McDougall) have felt obliged to reject his 
views on these points and to give fresh explanations of 
their own. 

Helmholtz’s sponsoring of Young’s three-colour theory of 
vision is of course one of his most famous contributions in 
the field of sight. He tried to show that all visual phenomena 
can be accounted for on the assumption that there are three, 
and only three, elementary retino-cortical processes, corre- 
sponding to the sensation of red, green and blue respectively. 
The way in which his theory attempts to deal with the 
various critical cases, and the manner in which it contrasts 
with the great competing-theory, that of Hering, have b¢én 
expounded in so many textbooks that it would be quite 
superfluous to enter on these questions here. Suffice it to 
say that modern opinion almost unanimously considers that 
the theory, as originally pyopounded, ¢s inadequate to account 
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for all the facts, especially for those of colour blindness and 
(as already indicated) contrast and after-images. There are, 
however, still psychologists and physiologists of note who 
believe that with the necessary emendations and supplemen- 
tations the theory is still at least as good as any other, 

Y No less famous is Helmholtz’s theory of hearing. Here 
he made even bolder use of the theory of specific energies, 
Finding that complex sounds can (with the help of 
resonators) be analysed into their constituents of fundament 
and overtones, and that after practice we can even make 
this analysis introspectively without artificial aid, he con- 
cluded that there must be a large number of elementary 
sensation qualities of different pitch, from the lowest to the 
highest of those that are discernable. The next step was to 
look for an equivalent anatomical organ of perception. At 
first he fixed upon the rods of Corti, later (at Hensen’s 
suggestion) on the transverse fibres of the basilar membrane, 
which appeared capable of vibrating “ sympathetically ” to 
tones of different pitch in the same manner as the strings of 
a harp or piano. The boldness of this theory consists in 
the fact that the doctrine of specific energies is here stretched 
so as to postulate, not three independent specific qualities 
within the same sense department (as in the case of his 
theory of vision), but several thousand. At the time when 
the theory was first propounded the #bres of the basilar mem- 
brane were estimated at 4,500, but later research indicates 
that double or even treble this number more nearly repre- 
sents the truth. The great difficulty of the theory is that 
the differences between the length of the fibres is relatively 
very small; for, whereas the longest fibres are barely 
three times the length of the shortest, the highest 
audible pitch has many thousand times the vibration 
rate of the lowest, and such inadequate differences in 
fibre-length could only be compensated by almost incon- 
ceivable differences of loading. Ft this reason, Helmholtz’s 
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“ resonance theory ” has been opposed by a number of other 
theories, most of which have in common the view that the 
perception of single tones of a definite pitch corresponds to 
the production of a par ticular vibration pattern on a whole 
relatively large vibrating membrane, rather than to the 
specific response of a sittgle unit fibre; in other words, thesé” 
theories work on the analogy of the telephone rather than 
‘the harp. The vibrating membrane in question might, as 
Ewald has tried to show, still be the basilar membrane, and 
in that case Helmholtz would still be right in one important 
paiticular, though his theory would have lost its really 
characteristic feature. It is generally admitted that, both 
here and in the case of vision, our knowledge is not yet ade- 
quate to allow us to accept finally any of the theories that 
have been propounded, The main function of such theories 
at the present stage, is not to give final and dogmatic explana- 
tions but to stimulate further research. Judged ty this 
standard, Helmholtz’s theories, both in vision and in hearing, 
have been eminently satisfactory. 

Besides the elaboration of his well-known theory, 
Helmholtz’s work on hearing included investigations on pitch 
discrimination, on “ difference tones” and “summation 
tones »—all of which are familiar enough to us through our 
textbooks—and (most important of all) on “timbre”, 
“clang colour ”, or “ tome quality ”, as it is variously called. 
Before his time the characteristic difference between the 
same note (say the middle C) as played on various instru- 
ments (say the piano, the flute and the violin) was of course 
familiar enough to everyone; but the physical cause of this 
difference was not understood, It was Helmholtz who dis- 
covered that this perceptual difference corresponds to the ft 
that different instruments, even, when producing the same 
fundamental note, give off different overtones. Most 
vibrating bodies vibrate not only as wholes but as parts; and 


these latter vibrations a charactesistically from one case 
Pane 
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. to another. Hence the shape of the wave (which depends 
on the kind and number of these overtone-producing 
partial vibrations) varies with each instrument, and these 
variations in wave-shape are apprehended by the mind as 

_“timbre,”—just as variations in wave-length are appre- 
hended as pitch and variations in wave-amplitude are 
apprehended as loudness or intensity. 

By a further process of analysis Helmholtz showed that 
the differences between the various vowel sounds are 
(partially at any rate—modern work seems to show there 
may be other influences in the shape of independent tones 
or “formants” produced by different positions of the 
tongue and mouth) due to the same cause. ‘Taking still 
another step, he went on to explain discord and harmony in 
terms of overtones. Discord, he believed, was due to the 

, presence of “beats”, either between the fundaments or 
between the overtones of two or more simultaneous tones, 

. whereas harmony was due to the absence of such beats. Har- 
mony, however, in the last resort is a relative and purely 
psychological matter, and Helmholtz, who was much 
interested in the development of music, believed that there 
was a general tendency in this development towards the 
toleration and enjoyment of ever greater complexity in the 
relations between the tones used for purposes of harmony. 
Starting with the simple octave (1% 2) men have gradually 
come to appreciate such increasingly complex mathematical 
intervals as the fifth (2:3), the fourth (3:4), the major 
third (4: 5) and the minor third (5 : 6), a theory which, as 
Murphy reminds us in his history, has been shown by recent 

eriment to be strictly true, so far at least, as the more 
accessible facts of individual development are concerned; for 
by practice individuals may come to be less satisfied with the 
simpler intervals they liked at first, while they grow to 
appreciate more complex intervals that seemed at first 
anpleasant, 
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The only figure comparable to Helmholtz in the history 
of psychology is Galton. Helmholtz had all Galton’s rest- 
less energy, curiosity, originality and ingenuity, but far 
greater power of consistent application. Both men covered 
a vast field in their investigations and Jeft their mark on 
nearly all the problems that they touched upon. Buf whereas 
Galton, for the most part, was content to indicate the 
problem and to show a method of approach, leavidig the 
detailed work to others, while he himself proceeded to open 
up new fields elsewhere, Helmholtz carried his investigations 
through to a successful finish, saw their relation to the whole 
mass of existing knowledge, and had the patience to build 
this mass, together with his own additions, into a coherent 
whole. Galton was invaluable as a pioncer, whereas 
Helmholtz was not only a pioneer but an exceptionally 
capable settler and administrator of territory already won 
but not yet organized. He comes down to us not onfy as a 
great, investigator but a great writer of textbooks, one who 
co-ordinated knowledge and made :t generally accessible, 
Under both heads he is among the foremost figures of the 


« new ” psychology. 


CHAPTER VIII 


° 
WUNDT AND THE BEGINNING OF EXPERIMENTAL PSYCHOLOG} 
AT LEIPZIG 


Wituetm Wonot, the last of the three great figures whc 
are responsible for the birth of the new experimental science 
was a man of different mould. He was certainly inferioy 
to Helmholtz both in his scientific flair for the choice oi 
problems and methods and in the sureness of touch with 
which he handled them. But he combined courage anc 
originality with an immense capacity for work and taking 
pains. , ~The mere enumeration of his writings is thoroughly 
impressive. The bibliography collected by his daughter runs 
to close on five hundred titles, from standard works in several] 
Be giant 
portly volumes to one page articles. According to Boring 
(who warns us not to lose our sense of humour in statistical 
investigations of this sort !), it appears that Wundt wrote 
53,735 pages from his twenty-first year onwards till his death 
in 1920 at the age of 88, and that he wrote or revised at 
the rate of 2.2 pages a day—a striking record, considering 
that the questions with which he dealt were for the most part 
far from easy and his treatment far from superficial. ' For 
psychology he was undoubtedly the most important of the 
great pioneers, and this for three chief reasons, In the first 
place he was, unlike both Fechner and Helmholtz (but like 
Bain, who, however, was a lesser man), primarily a psycho- 
logist, his physiological and philosophical wr itings, important 
as they were, being subsidiary both i in interest and in ultimate 
significance to his psychology, “In the second place it was he 
who was the first to conceive of experimental psychology as 
a science and to give i* that name. In the third place he 
176 as 
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founded the first psychological laboratory as a home for the ... 
new branch of science in its tender years, a home in which a 4 
whole school of psychologists were trained, and from which 
they went forth, eager and equipped, to carry on the new 
tradition wheresoever they might be appointed. 7 
Wundt, like Helmbtoltz, started as a physician and soon 
became a physiologist. He began work at Heidelberg, spent 
asemester with Johannes Miiller in Berlin, and then returned 
to take his degree and to teach at Heidelberg, where for 
thirteen years he was assistant in Helmholtz’s Institute of 
Physiology.” In 1871, the year in which Helmholtz left 
Heidelberg for Berlin, Wundt was made Extraordinary 
Professor, but was not appointed Helmholtz’s successor. 
(uring the seventeen years in all that he spent at Heidelberg 
Wundt, from being a physiologist, became a psychologist.’ 
The outward sign of the change was the publication petween 
1858 and 1862 of the Beitrige zur Theorie der Wahrneh- 
mung. ‘In this book, besides reporting original experiments, 
he laid down his views as to the methods of psychology. 
& All psychology begins,” he said, “with introspection,” 
but there are two auxiliary methods, experiment andthe 
natural history of mankind’ (Geschichte), He remained 
true to this conception, and indeed his two major psychologi- 
cal works, the Physiologische Psychologie and the Vélher- 
psychologie, may be seid to constitute the fundamental 
treatise, on the two auxiliary methods in question. It was 
in the Beitrdge too that Wundt first spoke of {¢ experimental 
psychology”. He himself tells us that it was Herbart who 
convinced him of the necessity of treating psychology as 
Wissenschaft, though as a physiologist, trained in the experi- 
mental methods of that science, he was from the start in 
disagreement with Herbart as to the impossibility of psycho- 
logy being experimental, This book therefore, together 
with Fechner’s Elemente, which appeared two years before 
its completion, may be taken to mark ¢he literary birth of the 
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new discipline. It was followed, one year later, in 1863, by 
another and more important work, the Vorlesumgen iiber 
Menschen und Tierseele, a book which was translated into 
English thirty-one years after its first appearance and which, 
has remained popular almost to the present day. It con-~ 
tained a preliminary attack on many of the problems that 
were later to begin the subjects of systematic observation and 
experiment, It can be regarded as a statement of the principal 
achievements and the more obvious tasks of experimental 
psychology as they presented themselves three years after the 
date to which its “ birth ” is usually assigned. 

In 1867 he began to lecture on “ physiological psycho- 
logy ”, and in 1873-4 there appeared what is often considered. 
to be the most important book in the whole history of 
psychology, the Grundziige der Physiologischen Psychologie. 
The Grundziige may, in many respects, be considered the 
bible of experimental psychologists, though, like the bible 
itself, it is nowadays not read as often as its alleged importance 
might perhaps lead us to expect. It is not an easy book to 
read, and its more theoretical contributions have in many 
cases found but little support. Nevertheless, there can be 
no doubt that its historical significance has been very great. 
For many years it served, and to some extent still serves, as 
a central storehouse of information and a record of progress 
with regard to the new science. Tha early workers naturally 
looked on Leipzig as their headquarters, and in starting, 
under Wundt’s inspiration or direction, each on his own 
problems, it) was no small incentive to realize that their 
results might modify or add to this or that section of the 
great book which endeavoured to knit all their labours into 
a coherent system. for it was a feature of the book, as of all 
Wundt’s major literary undertakings, that it continued to 
appear in ever revised and amplified editions.* 


*In this case the successive editions appeared in 1874. (one volume), 1880, 1887, 
1893 (two volumes cach), 1902-3, 1908-11 (three volumes each), Of Wundt's other 
psychological works the Vorleswagen (published in 1863) appeared in five revised 
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In the year in which the first edition of the Grundatige was 
completed Wundt went to Ziirich as Professor of Inductive 
Philosophy. He was there but one year, however, and in 1875 
went to occupy 2 chair of philosophy at Leipzig, where he 
stayed for the remaining forty-five years of his life. In 1879, 
he founded his laboratory at Leipzig, and immediately, as if 
in justification of this momentous step, there flowed to it a 
steady stream of students to work in the laboratory and to 
take their doctorates in this new branch of knowledge (though 
of course, in the Faculty of Philosophy). His pupils during 
the first twenty years include many names which subsequently 
figure in our history, and the most remarkable feature of the 
list is the large number of Americans, practically all of whom 
returned to teach psychology in their own country, many of 
them to found or direct laboratories of their own. The 
“ almost complete” list of such Americans given in Boring’s 
history consists (in chronological order of their visit) of 
Stanley Hall, Cattell, Wolfe, Pace, Scripture, Angell, 
Witmer, Warren, Patrick, Stratton, Judd, Tawney. Among 
the best-known continental Europeans were Kraepelin, 
Miinsterberg, Stérring, Kirschmann, Lehmann, Kiilpe, 
Meumann, Marbe, Kiesow, Lipps, Kriiger, Merkel, Lange, 
Martius. There was, moreover, the Englishman Titchener, 
who went,to Leipzig from Oxford (which, of all great uni- 
versities, has consistestly remained the most hostile to 
psychology) and who eventually followed the American 
friends whom he met at Leipzig to the United States, where 
he remained. It is an imposing list—one of which any uni- 
versity department in whatever subject might very justifiably 
feel proud, ‘For an institute founded for the study of a ntw 
and upstart subject it was a great success, and very naturally 
the Leipzig laboratory, in which so many of its exponents had 
editions up to 1919, the Griindriss der Psychologre (published in 1896) in nine revised 
editions and five subsequent unchanged reprintings up to rors, and the Palker- 


Psychologie (published in rg00) in five revised and much expanded cditions up to 
1920 (the work eventually running to ten volumes). 
4 
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won their spurs, came to exercise an immense influence on 

the whole development of experimental psychology and, as 

new laboratories were founded, it was inevitable that they 

should be modelled for the most part on the Leipzig one. 
.,, The care of the new laboratory and the direction of 
tesearch were, however, by no meafis sufficient to exhaust 
Wundt’s energies. No sooner was the laboratory founded 
than he turned to philosophy, and in the next ten years pro- 
duced large treatises on Logic and Ethics as well as a 
System of Philosophy. These in turn were followed by 
two more psychological books, the Grundriss (1896) and the 
Einfithrung in die Psychologie (1911). The two most im- 
portant psychological events following the founding of the 
laboratory were, however, undoubtedly the following. First, 
the_establishment of a 1 journal—Philosophische Studien—in 
1883, tp contain the “publications of the laboratory, (This 
was the first purely psychological journal to be founded. It 
is true that Mind had already appeared under Bain’s editor- 
ship seven years before, but ever since its foundation this 
periodical has been predominantly philosophic and, important 
as it is in its own sphere, has never proved a very congenial 
home for work of an experimental character.) Secondly, the 
appearance of the Valkezpsychologie in 1900 and later. ‘This 
latter event, however, belongs to our fourth period, in 
‘considering which we shall return to-it. 

Before carrying on the general history of experimental 
psychology, we must say a few words about Wundt’s own 
psychological s system, though it is difficult or impossible to do 
justice to this system in asmall space. One of the difficulties 
here is that, as already indicated, his works were constantly 
undergoing revision, a revision that was by no means confined 
to the treatment of isolated facts, as work in the laboratory 
provided them, but which often introduced profound modi- 
fications of theory—though it cannot be said that these 
modifications ever wens quite far enough to overthrow the 


THE BEGINNING OF EXPERIMENTAL PSYCHOLOGY 181 


original system. Perhaps we may, following Boring, dis- 
tinguish four main stages in the evolutionary proce: The 
first corresponds to the period before the writing of the 
Grundziige; it is a relatively unsystematic period. Large use 
was made of the doctrine of “ ynconscious inference”, as, 
found in Helmholtz. * In the second period, after the first 
edition of the Grundziige, unconscious inference disappears, 
and Wundt’s general tendency to elementarism becomes 
clearly evident. He had much in common with the English 
associationists and particularly J. S, Mill; the mind is depicted 
as describable in terms of elements like those of sensation. 
These elements may themselves have attributes and are con- 
nected by association. They are, however, by no means 
mere inert static units, but are conceived as processes (a 
point which has been sometimes lost sight of by Wundt’s 
later critics, though there is some excuse for this in Wundt’s 
own exposition; while the whole notion of elements as pro- 
cesses implies, as Boring remarks, “ a difficult and somewhat 
ambiguous concept”). In his description of association, 
Wande is largely Herbartian in his ideas and terminology. 
here are “ fusions ” within the same sense department and 
“ complications ” between elements of different sense depart- 
ments, while there is also a process of “assimilation” in 
which one element annexcs, so to speak, another—as happens 
in the cases of “confluence ” or contrast, on which so many 
optical illusions depend. In addition to these, however, 
there is a more active process of “ apperception ”, , which was 
" destined to grow more important as Wundt’s views matured, 
At this stage feeling was only an attribute of sensation, com- 
parable to the attributes of intensity and duration. But in the 
next (third) period it undergoes a great development in the 
shape of the celebrated “ three-dimensional” theory. 
According to this theory (first announced in the Grundriss 
of 1896) it is possible to distinguish six main qualities of* 
fecling, arranged in three pairs of opposites: pleasure - 
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unpleasure, strain - relaxation, excitement - calm—a theory 
that can be crudely represented by three lines all intersecting 
at the “zero” point. Feeling was no longer an attribute; 
rather, each of these feelings was itself an elementary 
rocess, so that the total number of elements (sensory and 
—Erective) was approximately doubled’ The tri-dimensional 
theory aroused immediate interest and gave rise to con- 
siderable research in the effort to confirm or to confute it, In 
the last and fourth period (beginning with the fifth edition of 
the Grundziige in 1902) the tri-dimensional_theory and the 
doctrine of apperception are more ‘fully developed, both in 
themselves and in relation to each other. Feeling becomes 
“the mark of the reaction of apperception upon sensory con- 
tent "—a doctrine that appeared to get over the old difficulty 
connected with mental activity (and, therefore, also with the 
special activity of apperception), i.e, that it is not easy to ob- 
serve or to experiment upon. I feelings are, so to speak, the 
phenomenal representatives of apperception, observation of 
the feelings will enable us to some extent to study indirectly 
the more elusive process of apperception itself, But there is 
also another method of approach—this time on the cognitive 
side’ Consciousness has roughly two levels, for within its 
, general field there is a small region of clearer “ focal” con- 
sciousness; the processes within this region are, Wundt 
thought, apperceived. Thus “attentien” is also a phenomeno- 
logical aspect of apperception, and attention admits of being 
experimented on. In particular, the experiments undertaken 
on the “ span of apprehension ” have a bearing on the process. 
In this way the doctrine of apperception, though it has never 
yet admitted of direct attack, has nevertheless proved very 
stimulating to research in at least two directions: 

We may now return to the work of the laboratory and indi- 
cate some of the main problems that were studied there, In 
so doing, we immediately become aware of a very significant 
aspect of the change that psychology underwent as soon as it 
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became a laboratory science. Instead of a few men working 
independently and publishing their results in books, we find. 
a large number of individuals working in co-operation or at 
any rate in close contact with one another (for the most 
part, too, under the same direction, if they are working in the, 
same laboratory) and publishing in journals (though, of 
course, their results are ultimately synthesized in books; as 
in the case of the Leipzig laboratory, where the results were 
brought together in successive editions of the Grundziige). 
As fellow laboratory workers, psychologists are indeed almost 
inevitably brought more closely together than students of 
other sciences. In most psychological experiments a “subject” 
or “observer ” is required as well as an experimenter and 
(except in the “mass” experiments that were developed 
later on) it soon became usual for the experimenter in one 
investigation to become the “ observer ” in another. , Indeed, 
things could scarcely have developed otherwise, especially i in 
the early days; for nowhere, except among his colleagues, 
could an investigator hope to get persons (a) sufficiently 
qualified by training, and (b) sufficiently patient and under- 
standing, to act as his observers, Experimental psychology 
is undoubtedly one of the most trying and the most exposed 
to ridicule of all the sciences. At first sight its apparatus— 
its esthesiometers, tachistoscopes and chronoscopes—may be 
impressive, But as soonas they are put in use, the whole pro- 
cedure, to the untrained. mind, is apt to become humiliating 
and absurd, It is difficult to retain a due sense of our own 
dignity, when we are having sharp points poked into our 
arms, when we are trying to count an elusive group of dots 
exposed momentarily during the fall of a shutter, when 4ve 
are learning rows of syllables purposely deprived of “all 
ulterior use or meaning, or when we are exerting ourselves, 
as though our lives depended on it, to depress a key the 
* moment that a certain colour is exposed. As James said, 
there is little of the grand style alnout those who resort to 
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such expedients, and, especially when the young science had 
no prestige behind it, it must have been difficult (as indeed it 
often still is) to induce people to expose themselves to such 
ordeals. Only those who are willing to sacrifice ease and 
dignity to a prospect of intellectual adventure of a not too 
‘enthralling kind, those who maséchistically seek self. 
humiliation and see in such practices a convenient and well 
rationalized means of satisfaction—with, of course, the in- 
ducement of inflicting this humiliation on others in their turn, 
or those who (as has been still more unkindly suggested) are 
woefully deficient in a sense of humour, will be ready to 
submit their minds and bodies to the experimenter without 
undue discomfort. No wonder that experimental psycholo- 
gists are thrown back upon themselves. No wonder, either, 
that the philosophers in the early days tended to look (as they 
still do in Oxford and some other places) upon their confréres 
of the “prism, pendulum and chronograph” with amaze- 
ment and. with scant approval. The philosopher is often 
incomprehensible to the plain man, but he is seldom 
undignified. The experimental psychologist may easily be 
both. On the whole, it is surprising how quickly the new 
methods spread, and how many pupils of promise and ability 
came and worked with Wundt as soon as his laboratory was 
opened. The early history of experimental psychology 
would indeed probably make an-interesting subject of 
historical study along psycho-analytic lines. 

But to return to the facts. Throughout the first twenty 
years? activity of the Leipzig laboratory there was, as might 
have been expected, a preponderance of work on sensation 
and perception. A considerable proportion of this was 
psycho-physical in Fechner’s sense, i.e. concerned with the 
ae ations between stimulus and sensation, though 
the more qualitative aspects of sensation were not neglected, 
Within these fields the sense of vision claimed most attention. * 
Besides the psycho-physics of colour, peripheral vision, visual 
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contrast, after-images, colour blindness, night vision, binocu- 
lar vision, the visual perception of form and, finally, optical 
illusions (which last began everywhere to arouse great 
interest in the nineties)—all find a place in the reports of the 
laboratory’s work contained in the Philosophische Studien, 
Hearing came next iff order; here also there was much 
psycho-physical work, together with the investigation of beats, 

" combination tones, tonal fusion, and the analysis of clangs and 
tonal intervals (this last being a subject which brought Wundt 
into violent and undignified conflict with Stumpf @ propos of 
a paper by Lorenz). 

In the second decade the problems of touch also began to 
figure in the programme. Both touch and vision led 
naturally enough to the investigation of space perception, 
which early showed itself amenable to the new experimental 
methods. The importance of various “ physiolpgical ” 
factors in three-dimensional visual space perception (parti- 
cularly disparation, convergence and accommodation) became 

f ever clearer, so that the “ psychological ” factors, which had 
been assigned such a large réle by J. Miiller, though still 
important, became relatively less so. Time, however, was a 
comparatively new field of investigation, though of course it 
had been the chief factor in Bessel’s studies on the “ personal 
equation” made many years before. Soon there were in 
progress three kinds ofsexperiment on time. There was, 
first of all, the “ complication experiment ”—the direct con- 
tinuation of Besscl’s work, though the term “ complication ” 
was Herbartian; here it was shown that the results obtained 
in the classical astronomic setting of the experiment depended. 
upon the disposition of attention, in the sense that tae 
stimulus to which the attention was principglly dirggted 
enjoyed the “ prior entry ” into consciousness,* The second 


*It has recently been shown that the results obtained with the classical complica- 

tion pendulum, in which a moving hand passes across a clock face, are to ome extent 

affected also by eye movements, but that prior entry, as determined by attention, 
still persists when these have been eliminated, 
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method consisted in a direct attack on the “ time sense ” by 
various studies on the ability to compare intervals. Here 
the laboratory was carrying on work that had already been 
begun in the sixties by Mach and others, who were in turn 
inspired by Fechner. In this field quite a little host of 
problems revealed themselves as @minently suitable for 
experimental treatment, e.g. the ability to reproduce intervals 
of varying lengths, the influence on the estimation of an | 
interval of the stimuli that marked its beginning and its end, 
the comparison of “ filled” and “unfilled” intervals, of 
intervals “ filled” in a variety of ways (by mental work, 
sensory stimuli, etc.). In all these problems the psycho- 
physical methods, originally elaborated for dealing with 
sensory thresholds, could be applied practically without 
change, as soon as the necessary apparatus (the celebrated 
“time sense apparatus”, which is now to be seen in all 
laboratories) was devised. 

The third method, that of the “ reaction experiment ”, was 
the most fruitful of all. Indeed, in the early days it 
appeared to be perhaps the greatest triumph of the new 
psychology. ‘The reaction experiment was, as we have seen, 
a legacy both from the personal equation problems of the 
astronomers and from Helmholtz’s measurement of the speed 
-of the nervous impulse in the sensory nerves. The experi- 
ment had, however, been elaborated and pursued for its own 
sake, before the opening of the Leipzig laboratory, by the 
Dutch physiologist Donders, who in 1865 published, together 
with de Jaager, a classical experiment on “ simple ”, “ dis- 
crimination ” and “ choice” reactions. In the “ simple” 
réaction the subject was instructed to react as quickly as 
possible to the perception of a light, in the “ discrimination ” 
reaction to react to a red light but not to a green light, in the 
“choice ” reaction to react with the right hand to the red 
light and with the left hand to the green light. The times 
were found to be greater for “discrimination” than for 
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“ simple ” reactions and greater for “ choice ” than for “ dis- 
crimination ”, and it was thought that the difference in time 
measured the processes of discrimination and of choice 
respectively.* This was the famous “ subtractive? proce- 
dure. The experiment was soon taken up again at Leipzig, _ 
and confirmatory evidence for the general validity.of the 
procedure seemed to be forthcoming from some experiments 
of N. Lange, in which it was shown that even in the “simple” 
reaction, the times would differ according to the attitude of 
the subject. If his attention were directed chiefly to the task 
of moving his finger with the greatest possible speed (the 
« muscular ” reaction), the time was shorter than when he 
directed his attention primarily to the stimulus, allowing the 
reaction to take place more or less automatically (the 
“sensory” reaction). It seemed clear that the difference 
here was due to the time required for the full perception of 
the stimulus (the time of apperception, as Wundt interpreted 
it), This encouraged further resort to the “ subtractive ” 
‘method, and before long it appeared as though the times for 
“ discrimination ”, “ will” and “association” were all on 
the way to being measured. ‘The large variable errors found 
in such measurements proved, however, to be an unexpected. 
obstacle, and in 1891 a great blow to all these hopes was 
delivered by Ktilpe, who showed that the assumption under- 
lying the subtractive proeedure was not really justified, since, 
when the conditions of reaction are complicated, there is no 
simple addition of one mental process, the other processes 


*Murphy draws attention to the relatively crude technique employed in this 
pioneering investigation, Donders does not seem to have realized the significance of 
either the “ variable” or the “ constant ” errors in experiments of thia sort. Thus, 
on the one hand, he was content with less than thirty trials with come ofthis subjecta, 
neglecting the question of the statistical significance af such amall samples, while, 
the other hand, he made no allowance for the effects of practice and fatigue and for 
the influence of these factors on the order in which the experiments were conducted, 
These and other pitfalls of quantitative treatment were matters to which psycholo~ 
giste gradually Icarnt to give duc weight, ns the reault, for the most part, of diacordant 
results obtained with different subjects or by different experimenters. It is, however, 
just the great advantage of the experimental method that it gradually compels 
altention to such factors by the necessity of accourting for discrepant resulta, 
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remaining unchanged. Rather, the whole conscious task is 
changed throughout its course. Interpreted behaviouristi- 
cally, the quantitative results of course still retained their 
value; the additional time required for the performance of 
tasks of increasing complication could indeed be measured 
(within the limits of the variable erfors); but this was long 
before the beginning of behaviourism, and the disappointment 
at the breakdown of the purely mental analysis was naturally 
asomewhat bitter one. Kiilpe’s contentions were in harmony 
with some experiments on perception carried out by Cattell, 
which showed that there was considerable overlapping in the 
perception of a series of letters or colours successively pre- 
sented, inasmuch as with an arrangement that allowed several 
items to be seen at once, the subject could name the whole 
series appreciably quicker than when he could only see one 
item ata time. 

In some ways the most remarkable of the Leipzig reaction 
experiments were those on association. ( Wundt took over » 
the word-association experiment from Galton, and Traut- 
scholt in the first volume of the Philosophische Studien made 
the first inductive classification of associations (based on an 
initial dichotomy into inner associations—depending princi- 
pally upon meaning; and outer associations—depending upon 
habits and on extrinsic, superficial or accidental connections), 
Important as this might seem theoretically, the full value of 
the association method has so far been found to lie (1mex- ° 
pectedly enough) in the orectic sphere, in abnormal psycho- 
logy and in the study of individual differences. Cattell 
was chiefly responsible for discovering the importance of 
“control in association, i.e, the determination to react with 
a‘word that stands in some definite relation to the stimulus 
word (a superordinate, a subordinate, etc.), He found that 
“controlled ” associations are for the most part quicker than 
“ free” associations, and that, even among the former, the 
narrower the limits of possible response the quicker as a rule 
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was the association made. In general, it appeared as though, 
in cases where there were many possible responses, none of 
which were more closely associated or more permissible than 
others, there was a process of interference which delayed the 
reaction. ‘This seems indeed to be a finding of considerable 
_ importance and wide applicability. The mutual interference 
of “divergent associations” is a fairly frequent occur- 
‘rence; it is, for instance, painfully familiar to some persons 
who know several foreign languages, especially when these 
languages themselves are very similar, eg, Spanish and 
Italian. Kraepelin, following shortly after Cattell’s first work 
on reaction times, showed that the process of association was 
characteristically altered in (experimentally induced) abnor- 
mal conditions, such as those of fatigue, hunger, alcoholic 
intoxication, etc. especially in the direction of increasing the 
number of “outer” associations—an effect which appeared 
to be similar to that produced in mania. 

Cattell played a part also in another important aspect of 
the Leipzig activities—namely, in the study of attention. 
Attention was investigated chiefly in two ways—as to its 
“range” and its “ fluctuations ” respectively. As regards 
the first of these, Cattell carried out the classic tachistoscopic 
experiments on “span”, and found that some four, five or 
six units (whether lines, letters or words) could be appre- 
hended in a single exposure too short to allow of any “ move- 
ment” of attention. Dietze correspondingly investigated 
the range of attention for successive stimuli (as regards which 
rhythm was found to play an important part). This led 
Wundt to look upon attention as existing in two dimensions, 
as embracing not only simultaneous but successive evens. 
The second method consisted in the study of the appearances 
and. disappearances of minimal sensory stimuli—a pheno- 
menon which had already been noted by Hume, but which 
had been first investigated. scientifically by the Viennese aurist 
Urbantschitsch, Wundt interpreted these fluctuations as due 
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to central causes—a view which gave rise to much con- 
troversy. Peripheral factors (especially in the case of 
vision) undoubtedly play some part, but experiments which 
have endeavoured to eliminate the causes of fluctuation in 
the sense organ itself seem to show that Wundt was at any 
rate partially correct. n 

Later, with the development of the tri-dimensional theory 
of feeling, the laboratory investigations extended also to the 
affective aspect of the mind, and during the nineties (and in 
the first year or two of the twentieth century) there appeared 
a number of studies in which the classical methods of “ im- 
pression” and “expression” were worked out. Cohn 
started with the procedure used by Fechner in his experi- 
mental studies of zsthetics and elaborated the very griindlich 
but somewhat cumbersome method of “ paired comparisons ”, 
in which every stimulus in the series investigated is compared 
with every other. On the “ expression ” side came studies on 
the bodily accompaniments of feeling, as manifested in altera- 
tions of pulse, breathing, muscular strength and so on. All 
these researches aimed at corroborating the tri-dimensional 
theory, an aim in which they are now generally considered 
to have failed. Indeed, none of the expression methods has 
quite fulfilled the hopes of those who started them. Some few 
results of value have, nevertheless, been forthcoming (especi- 
ally in connection with blood pressuse and the psycho-galvanic 
reflex which, however, were not products of Wundt’s 
laboratory), and work is still being carried on, with here and 
there encouraging results, It may well be that, with greater 
refinement of technique and the discovery of the exact nature 
of the psycho-physical correspondence involved, some of these 
miethods may eventually prove to be of great value. But in 
any case the attempt had clearly to be made, and, as in so 
many other matters, Wundt’s laboratory has the credit of 
taking the initiative, 


CHAPTER 1X 
FURTHER STUDIES IN SENSATION 


In our last chapter we studied the work carried on in the 
“home” of experimental psychology in the 4mportant first 
two decades when the new science was on trial. From 
Leipzig Wundt’s students went out to carry on the work in 
other quarters of the world. But before we follow these 
adventures, we must pause a little while to study the con- 
temporary developments in Germany—for, although Veipzig 
was beyond all doubt the centre of the new work, it had by 
no means an exclusive monopoly, even in the early days, 
Before 1879 experimental psychology had largely come into 
being in the laboratories of physiologists. ‘This work still 
to some extent continued. While, quite apart from Wundt’s 
tradition (though of course not uninfluenced by it) there arose 
in the seventies and eighties one or two important figures who 
were quite definitely and primarily experimental psycholo- 
gists, at least during a Part of their lives or as regards a 
part of their endeavours, 

We may begin with the physiology of sensation. There 
were at least four major events in this sphere during the 
period 1860-1900, outside the work of Helmholtz and of 
Wundt. Three of them were, however, primarily concernef 
with theory rather than with the discovery of new facts, and 
two of these were in the field of vision, In 1866 M. Schultze 
discovered the separate function of the rods and the cones 
in the retina, ie, that the rods appear to be concerned 
primarily with vision at low, the cons with vision at higher 

19r 
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intensities of illumination, In 1894 A. Kénig and Else 
Kéttgen discovered that the “ visual purple ”, which is found 
over the rods, is, in light of weak intensity, absorbed’ most 
readily by colours of just those intensities which are seen as 
brightest in such light. This seemed to afford a satisfactory 
physiological explanation of the Purkénje phenomenon, In the 
same year von Kries elaborated the full “ duplicity theory ”, 


according to which the cones only are concerned with the - 
seeing of colours and generally with vision in a bright light, ° 


while the rods are the organs of twilight vision. This theory 
is supported by such a strong array of evidence (including 
some from comparative anatomy, in that night-seeing 
animals possess exclusively rods) that it has for a good many 
years enjoyed almost, but not quite, universal support 
(Edridge Green, for instance, believes that the rods are 
purely trophic in function). 


The’ duplicity theory, however, obviously gives no satis- , 


factory account of the detailed facts of colowr vision, and to 
account for these one of the other theories has to be invoked. 
The chief rival to Helmholtz’s theory in this field is that of 
. Hering. As is well known, this theory postulates six primary 
colours and three types of receptor in the eye. The six 
colours are arranged in pairs, white-black, yellow-blue, and. 
red-green, in such a way that the first member of each pair 
* produces a dissimilative process, whjle the second member of 


each pair produces a corresponding assimilative process in the , 


same receptor. The theory accounts very well for the fact 
” that yellow and blue, red and green, do appear as connected. in, 
a certain relation of oppositeness in a number of phenomena. 
They are “ complementaries ”, i.e. when mixed in the right 
pfoportions they produce a neutral grey (though unfor- 
, tunately, so far as the immediate introspective appeal of 
the theory is concerned, the complementary red and preen 
are not the colours usually selected as appearing to be the 
‘simplest and most elementary); they have a reciprocal 
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function in after-images and in colour contrast; in peripheral 
vision red and green disappear at a certain distance from the 
centre, yellow and blue at a certain further distance; and, 
finally, in some forms of colour-blindness red and green 
of a certain brightness are confused together, in other (rarer) 
> forms yellow and blue.” Among the chief objections to the 
theory are the facts: (4) that the white and black pair do not 
‘ appear to stand in the same relationship to one another as do 
the other pairs (since they never cancel one another, their 
fusion always producing a sensation of grey); and (4) that the 
theory of assimilative changes giving rise to sensations is not 
‘in harmony with our usual assumptions as to the physical 
and. chemical functions of the nervous system, since, so far 
as our present knowledge goes, it seems more likely that 
all sensations and indeed all conscious processes (like other 
active functions of the organism) have katabolic rather than 
anabolic processes as their physiological concomitants. These 
;eauses of dissatisfaction have led to the formation of 
“numerous other theories, none of which, however, has won 
general acceptance or has been able to produce positive 
evidence in its favour. Historically considered, the theories 
of Helmholtz and of Hering are unique in the amount of 
discussion and research which they have aroused. The data 
for a complete and final theory are not yet to hand, and will 
doubtless have to wait until a more refined technique is 
available for the physico-chemical investigation of the 
retinal and nervous processes, 

The third important theoretical achievement in the domain 
of sensation concerned the functions of the labyrinth of the 
inner ear, This had been shown long ago by Flourens to 
be somehow concerned with the maintenance of equilibrium, 
but no satisfactory explanation of how the organ worked had 
been forthcoming. In the early seventies Mach made an 
elaborate experimental study of the effects of rotation, by 
placing the whole body on a frame,which could be fixed 

M 
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at any angle and then turned. As a result of these experi- 

ments, he was able to investigate in detail the per- 

ception and the negative after-image of rotation, and 

described them in a monograph on Grundlinien der Lehre 
, der Bewegungsempfindungen published in 1875. As so 
often happens in such cases, others were beginning to occupy 
themselves simultaneously with the same problem. Mach, 
Crum-Brown and Breuer, all within a few months of one 
another, formulated practically the same theory, which has 
since been known by their joint names. According to this 
theory, changes in the position of the head cause (through 
inertia) currents in the endolymph—the fluid in the semi- 
circular canals. These currents bend the hairs on the 
ampullz of the canals or at least modify the pressure on 
them, in this way setting up nerve impulses to the corre- 
sponding centres in the brain. The three semi-circular canals 
are placed roughly in the three planes of space, and no matter 
in what plane a movement of the head takes place, the fluid 
in one canal or the other will lag behind at the beginning 
of movement, at any change in the speed or direction of 
movement, and at the cessation of movement. This theory, 
supplemented by a view suggested by certain expetiments of 
Kreidl* as to the functions of the otoliths in the utricle and 
saccule, which he supposed to act by pressure on the under- 
lying nerve endings and thus indicate (by reference to 
gravity) the position of the head, has become the accepted 
theory of the function of the labyrinth. 

The last of the four outstanding events to which we 
referred above resembled the third in one remarkable par- 
ticular, ie. in that it represented the independent but 
almost simultaneous work of three men. It differed from the 
other three events, however, in that it was definitely a dis- 
covery of new facts, and not merely the elaboration of a 


*In which he substituted iron filings for the otoliths of fish and was therealter able 
to produce forced movements én the fish by placing magnets near them, 
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theory. In 1884.and 1885, Goldscheider, Blix and Donaldson 
explored the surface of the skin with pointed stimuli and 
wete rewarded by finding that cutaneous sensibility was not 
distributed evenly over the whole exterior of the body, but 
was to be found in certain “spots”, each spot giving rise, 
when stimulated, to a gensation of specific quality. «There 
were four kinds of spots, connected with sensations of 
pressure, pain, heat and cold respectively, The problems 
concerning the relative frequency, threshold value, etc., of 
the spots, in relation to one another and to different parts 
of the body immediately opened up a further interesting 
field of research. In this research the most prominent role 
was played by Goldscheider himself and by von Frey. The 
Jatter (some ten years after the original discovery of 
“ spots ”) demonstrated the existence of “ paradoxical cold ” 
resulting from the stimulation of a cold spot by a hot metal 
point, seeming thus to provide further striking evidence for 
the doctrine of specific energies. 

Following on this work, Alrutz in 1897 tried to show that 
the sensation of heat is distinct from warmth and is really a 
fusion of warmth and cold. Von Frey also endeavoured. 
(though with but indifferent success) to correlate the four 
principal sensations with particular types of sense organ, He 
carried out, too, a series of psycho-physical experiments 
which tended to show thag the intensity of pressure sensation 
corresponds, not to the simple pressure of the stimulus nor 
to the area of skin stimulated, but rather to M=°, 

In the nineties taste and smell began to receive some 
attention. Kiesow had begun to work on taste in Wundt’s 
laboratory, and continued after he had left. He and 
Oehrwall established definitely the existence of the four 
primary qualities of taste—sweet, sour, salt and bitter— 
with the possibility of a fifth quality, insipidity—which was 
supposed to be a mixture of sweet and salt in much the 
same way as heat was a mixture of warmth and cold. In 
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smell Zwaardemaker, a Dutch physiologist, was the chief 
investigator, He restated (with some modifications) the old 
classification of Linneus. He invented the olfactometer, a 
familiar (but not much used) feature of almost every labora- 
tory, studied the phenomena of mixture, adaptation and 
contrast, and in his Physiologie de? Geruchs, published in 
1895, brought together such scientific knowledge as was 
generally available. \ 
In sound, much the most important event was the publi- 
cation in 1883 of Stumpf’s Toupsychologie; and with 
Stumpf we leave the physiologists and come to the psy- 
chologists proper (though they were also to some extent 
philosophers, and—as is still customary in Germany—held 
chairs of philosophy). Outside the Leipzig tradition there 
were three outstanding figures in this class—in addition to 
those whom we have already mentioned under the heading 
of systematic psychology. These were Stumpf himself, 
Hermann Ebbinghaus and G. E. Miller. Carl Stumpf, a 
pupil of Brentano, had from early years exhibited an 
interest in two things—philosophy and music, ‘These he 
ultimately combined in the psychology of sound. His first 
psychological writings dealt with space perception, in which 
he ranged himself with Hering, as a nativist, against Helm- 
holtz and Wundt, who were the chief empiricists, His 
great work, the Tonpsychologie, sppeared in two volumes, 
one in 1883, the other in 1890. This was soon recognized 
as the most important book on hearing after Helmholtz’s 
Tonempfindungen, and it has remained a classic. Like the 
latter book, it contained accounts of much original observa- 
tion (especially on tonal fusion—experiments which were 
Carried out with the forks obtained by pulling to pieces an 
old tuning fork piano, which Stumpf found in the 
physics laboratory at Munich). It marks the beginning of 
the psychological study of music—a branch of knowledge 
which was at first carried on by Stumpf himself, and 
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subsequently by Seashore. After many wanderings from 
one university to another, Stumpf went to Berlin in 1894 
and took over a laboratory that had been started by 
Ebbinghaus, Here he became active in a number of fields: 
he continued to write on music and acoustics; he founded 
an institute for the coflection of phonographic records of 
primitive music from all parts of the world; he founded also 
‘the Berlin Association for Child Psychology; he published 
a well-known theory of feeling, in which he tried to reduce 
all feeling to sensation, though on different lines to the 
James-Lange theory of emotion; and he investigated the , 
celebrated horse Der Kluge Hans, who appeared to be, 
able to carry out arithmetical operations of some complexity, . 
and who was eventually shown by Pfungst to be responding 
to small unconscious movements on the part of those 
present. Stumpf retired from his chair in Berlin in 1921 
and was succeeded by Kihler, a leader of the new Gestalt 
school. 


CHAPTER X 


THE DEVELOPMENT OF EXPLIRIMENTAL PSYCHOLOGY— 
EBBINGHAUS AND G. E. MULLER 


Hermann Epsincriays was to a large extent a self-made 
psychologist, and started as an experimentalist with no 
University training or tradition in the subject, His inspira- 
tion, however, came from Fechner. After taking his doctor’s 
degree in Bonn in 1873, with a thesis on von Hartmann’s 
philosophy of the unconscious, he spent seven years in private 
study and in visits to France and England. In a second- 


hand book shop of Paris he came across a copy of Fechner’s. 


Elemente. He was seized with the idea of applying experi- 
mental methods to the “ higher mental processes ”, and the 
influence of the English associationists probably caused him to 
make the attempt in the field of memory. During the next 
few years he carried out long series of experiments entirely 
on himself, and in 1885 reported his results in his epoch- 
making Uber das Gedichtnis. 

The associationist writers had gvadually been attributing 
more and more importance to the principle of freguency of 
association as a condition of recall, Ebbinghaus adopted this 
principle as his fundamental measure for the experimental 
study of memory, From Fechner’s psycho-physics he realized 
the necessity of eliminating the influence of variable errors by 
a sufficient number of experiments. In order to repeat the 
same experiment, he required material of the same difficulty 
to learn in his successive experiments. As everyone knows, 
however, some pieces of poetry and prose can be learnt much 
more easily than othess, Here was a problem that the 

198 & 
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psycho-physicists had not encountered; Ebbinghaus solved it 
ingeniously enough by the use of nonsense syllables. The 
fact that his native German was a language of long words, 
enabled him to construct some 2,300 syllables like mon, gid, 
var, which had no previous meaning and thus proved much 
more equal in difficulty from one syllable to another than 
any list of words, With such material and with poetry, 
Ebbinghaus set out on his experiments. 

He proceeded according to the “learning method” (in 
which he noted the number of repetitions necessary for one 
faultless reproduction of rows of syllables of varying length) 
and the “ saving method ” (in which he noted the number of 
repetitions needed for relearning a given material after 
varying intervals). By the frst method he was able to con- 
struct curves showing how the number of repetitions that 
were required increased as the material was lengthened. 
He found that the increase was very rapid, for whereas he 
‘ould, on the average, learn seven syllables at one repetition, 
he required fifteen repetitions to learn twelve syllables and 
thirty repetitions to learn sixteen syllables. By means of 
the second method he found that the curve of forgetting is 
asymptotic: it falls very rapidly at first, then more slowly 
and it would appear as though associations once formed are 
never entirely dase) Thus, to take an extreme case, Ebbing- 
haus found he could learn stanzas of Byron’s “ Don Juan ”, 
previously learnt twenty-two years before, with a saving of 
seven per cent, as compared with other stanzas he had never 
learnt, He also investigated the effects of over-learning, ie, 
of repeating the material after it had been_ sufficiently 
learnt to be correctly recalled in inmediate memory. ~Hé 
{ound that the ratio of overlearning to subsequent “saving” 
was approximately constant for rows of syllables of very 
varying lengths. After twenty-four hours the number of 
repetitions saved was consistently about one third of the 
number of excess repetitions. Ebbinghaus also investigated 
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the most eaamiciad methods of learning. He found that, 
with a given number of repetitions, more was learnt when 
the repetitions were not given all at once, but were separated 
by intervals of time; and that the more numerous the 
intervals the better was the result. One more investigation 
of his may be mentioned. He fortnd that, in learning a 
series of syllables, associations are formed not only between 
the immediate neighbours in the series but also between the 
more distant members of the series; that they are formed, 
moreover, not only in the forward direction (i.e. as learnt) 
but in the backward direction—the so-called “ remote ” and 
« retroactive “associations respectively.* 

Ebbinghaus’s monograph represents perhaps the most 
brilliant single investigation that has ever been made in 
experimental psychology. At once a wide new field was 
made available for study, a field that has not even yet, nearly 
fifty years after the appearance of his Gedichtnis, been 
exhausted. The Phe work nat ony. opened up new territory; it 

ing example of | both tectinical skill and 

dogged 5 per: severance, No other single investigator working 
alone, as Ebbinghaus did, has subjected himself over a 

period of years to such a figid régime of experimentation; 
for the experiments were not only exacting in themselves 
but also required that he should keep his habits of life as con- 
stant as possible. The achievement is all the more sur- 
prising in that Ebbinghaus was by no means a simple plodder, 
one of those who, in James’s phrase, “could not be bored ”, 
On the contrary, he had a versatile and ingenious mind, and 
when, later on, he came to write a textbook, it proved to be 
unique in German literature, “the only readable, kindly 
handbook of psychology, that nevertheless fell not a whit 
short in scientific care and exactitude”. Probably on the 


“Ebbinghaus found that the retroactive associations are about } as strong a8 the 
forward associations, It was later shown by Wohlgemuth that thie difference is only 
* found with material learnt by motor memory; and that in visual memory the 
. forward and backward associations are of equal strength, 
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strength of his work on memory, Ebbinghaus was in 1886 
made Extraordinary Professor in Berlin, where he had 
been Doxzent since 1880. Stumpf, however, was in 1894. 
promoted to the full professorship over Ebbinghaus’s head, 
and Ebbinghaus himself took over Lipps’s chair at Breslau, 
Apart from his work 6n memory, he worked on colour con- 
trast and on Weber’s law as applied to brightness. He also 
put forward a theory of colour vision of his own: More 
important perhaps than any of these activities was his founda- 
tion (together with Arthur Kénig) in 1890 of a new journal— 
the Zeitschrift fiir Psychologie und Physiologie der Sin- 
nesorgane. By that year there was too much material in the 
new psychology to find a home in Wundt’s Philosophische 
Studien, which had also from the start been the rather 
exclusive organ of the Leipzig laboratory. The new 
Zeitschrift, as Boring puts it, “represented in a way a 
coalition of independents outside the Wundtian “school ”, 
and has ever since continued to flourish, though the two parts 
(for Psychologie and Sinnesorgane) are now issued in 
separate numbers. Apart from this, Ebbinghaus’s most 
famous achievements are the invention of his “ completion 
test? (which was devised at the request of the Breslau 
municipal authorities) and his textbook, to which we have 
already referred. Ina small way the completion test showed 
the same originality and permanent value as the memory 
experiments of earlier years, It was the first successful test 
of the “higher” mental capacities, and (sometimes in 
slightly modified forms) has remained a feature of many 
“ batteries” of modern tests of “ general intelligence”, 
The completion test and the first part of the textbook, the 
Grundziige der Psychologie, appeared in the same yéar, 
1897. The completed first volume did not appear till 1902. 
It was a great success, as it deserved to be, and unfortunately 
Ebbinghaus devoted himself to revising this first volume 
rather than to getting on with thesecond. Flis Abriss der 
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Psychologie, published in 1908, was originally the section on 
psychology in a large omnibus volume on Die Kultur der 
Gegenwart. Ebbinghaus died suddenly of pneumonia in 
1909, without even finishing the Grundziige—a considerable 
misfortune for psychology, for, as far as it went, it was per- 
haps the, most satisfactory textbook om psychology that had. 
ever been written. The second volume was eventually com~ 
pleted by Diirr, but Diirr did not possess the facility, charm 
and clarity of style that had distinguished the first volume, 
so that in a sense the work remained a magnificent torso. 
Apart from this, Ebbinghaus’s comparatively early death 
probably deprivéd psychology of further valuable contribu- 
tions. His productiveness was not great, but the quality of 
his work was always of the highest standard, and it is unlikely 
that, if he had lived another ten or fifteen years, his original 
mind would have let this time pass by without finding some 
fresh fiefd of endeavour, in which he would have still fur- 
ther enriched his chosen science. 

Georg Elias Miiller was born in the same year as E-bbing- 
haus (1850) and was a pupil of Lotze at Gottingen, to whose 
chair he succeeded in 1881.* During his long occupancy 
of this chair Miiller became, as has been said, “ something 
of an institution ”, as Wundt had done at Leipzig. In fact 
his influence on psychology is in many ways comparable to 
Wundt’s, though of course on a lesser scale. His laboratory 
became a centre of activity which attracted many dis- 
tinguished students, among the best known being Schumann, 
Pilzecker, Jost, Henri, Martin, Rupp, Gamble, Katz, Spear- 
man, Jaensch, Rubin and Kroh. Miiller, however, was more 
pugely an experimentalist than Wundt. He wrote only one 
small general textbook (and that only in 1924) and 
elaborated no system of psychology. His own contributions 


* We have already mentioned the distinction of this chair, which was held in 
succession by Herbart, Lotze and Miiller for eight, thirty-seven and forty years 
respectively, 


DEVELOPMENT OF EXPERIMENTAL PSYCHOLOGY 203 


were made in three principal fields, in psycho-physics, in 
visual sensation and in memory. His doctorate thesis was a 
book, Zur Theorie der Sinnlichen Aufmerksamkheit (1873), 
which had considerable influence on all subsequent treatments 
of attention, and (especially through the work of Titchener) 
is still familiar to man} students of to-day. His second book, 
Zur Grundlegung der Psychophysik (1878), we have already 
noticed, This, more than anything else, caused Fechner to 
return to psycho-physics after a long interval and write his 
Revision der Hauptpunkte der Psychophysik( 1882), in which 
he took account of the chief criticisms that had been made 
upon the Elemente in the twenty-two "years since its 
appearance, Miiller’s further work on psycho-physics was 
carried out in collaboration with his pupils Schumann (1889) 
and Martin (1899). Together they produced exhaustive 
studies of the factors determining the judgment of the 
heaviness of weights—that most popular of all’ psycho- 
physical experiments, Miiller also applied the psycho- 
physical methods to the study of tactual space perception, 
work which was subsequently carried on by V. Henri (a pupil 
of Binet), when he came to the Géttingen laboratory in the 
nineties. Miller somewhat enlarged the Iechnerian sense 
of the term psycho-physics, so as to include investigations of 
a primarily physiological nature, Thus his most important 
work on vision (1896,97) was published under the title 
Zur Psychophysik der Gesichtsempfindungen. Were he 
brought forward, among other things, his modification of 
Hering’s theory of colour vision, According to this theory 
the three pairs, white-black, yellow-blue, red-green, depend, 


not upon an opposition between katabolism and anabolismyas . 
Hering had supposed, but upon reversible photo-chemical . 


substances, He supplemented Hering’s theory also by the 
supposition that a constant grey (the “ cortical grey’) is 
produced by the molecular action of the cortex. In this he 
sought to overcome two of the, principal difficulties in 
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Hering’s theory as at first propounded. Miiller’s modifica-* 
tions have been accepted by many upholders of Hering’s 
theory, and in some modern books the theory is now 
definitely stated in the form given it by Miiller. 

Miiller’s most famous investigations, however, lie in the 
field of.memory. He and his coll&borators took up the 
work where Ebbinghaus had left it. They improved 
Ebbinghaus’s technique by using instruments which allowed 
of any desired speed of presentation of the material to be 
learnt and by introducing certain rules as to the choice of 
syllables, New methods were devised and many fresh prob- 
lems were attacked. On the side of method, the “ method of 
hits” (Treffermethode) proved partculasly useful; accord- 
ing to this a syllable is presented to the subject, who ‘has then 
the task of recalling the one that had originally followed it, It 
permits the measurement, not only of the number of items 
correctly’ recalled, but also (with suitable apparatus) of the 
speed of the recall of each item, which Miiller and Pilzecker 
showed to be an important indication of the strength of the 
association, Miller and Pilzecker also took over the 
“ method of paired associates ” originally devised by Calkins, 
a method which has been found valuable for the investigation 
of many problems of memory. In the course of all this work 
many fresh results of value were obtained, It was found, for 
instance,* that the attitude of the learner was an all-important 

. matter; intention to learn was essential to quick learning, 
‘ mere repetition without such intention being very ineflectual 
‘(a point which showed the inadequacy of the more 
‘mechanistic forms of the association doctrine), It was found 
that the initial and final members of a series were learnt 
more quickly than those in the middle of the series; that 
when two associations are of equal strength but of unequal 
age, a repetition strengthens the older more than the younger 


*By Miller and Schumann (Miller published a good many joint papers with his 
assistants and collaborators). a 
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(“ Jost’s law, which was considered to afford an explana- 
tion of Ebbinghaus’s discovery of the advantage of “ spaced ” 
repetitions); and (perhaps the most famous of all the results 
and one that has given rise to much further experimentation 
and discussion) that, in general, it is more economical to learn 
in “wholes” (by rvading the material through from 
beginning to end without interruption) than in “ parts”? (by 
splitting it up into sections and mastering each part before 
proceeding to the next), These and other similar achieve~ 
ments constituted a great triumph of the experimental 
method, which in a relatively few years was able to give 
exact quantitative expression to the “ laws’ of association ” 
that had been discussed for centuries. They showed very 
conclusively that this method was applicable, not merely to 
sensation and perception, but to the “higher mental pro- 
cesses ”, and thereby provided some compensation for the 
failure of the reaction experiment as a means of throwing 
light upon those processes. 

Before retiring from his chair in 1921, Mtiller sum- 
marized and systematized his work on memory in three large 
volumes entitled Zur Analyse der Gedachtnistitigheit und 
des Vorstellungsverlaufes, which occupies somewhat the 
same position with regard to memory as Stumpf’s 
Tonpsychologie does with regard to the psychology of sound 
and music, Since his retirement he has devoted himself 
principally to the problems of vision, to writing the above- 
mentioned small textbook, and to a controversy with Kéhler, 
the Gestalt psychologist, in which he questions the novelty 
of the Gestal? point of view. Miller is to-day the doyen of 
experimental psychologists. Except for the great founders, 
his work has probably done more than that of any other sitfgle 
individual to establish the new method of approach. 


-~ 


CHAPTER XI 


TUE LCXPANSION OF PSYCHOLOGY—ZWUNDT’S PUPILS IN 
7 CUROPL AND AMERICA 


We may now return to the main Wundtian school, and deal 
very briefly with the expansion of experimental psychology 
by the students who were trained in the Leipzig laboratory. 
One of the very first of these, who came in the year of the 
laboratory’s foufidation, was G. Stanley Hall, whom we have 
already considered in connection with the development of the 
yevolutionary doctrine. Stanley Hall is one of the most re- 
markable figures in the history of American psychology. Born 
on a farm in Massachusetts, even in boyhood he began to 
develop the succession of intense interests that was a perma- 
nent feature of his mental life. Farming had no attraction for 
him and he was therefore sent to train for the ministry. An 
admiration for J. S. Mill’s philosophy and an interest in the 
doctrine of evolution were, however, of no advantage in this 
calling, and when Hall came to give his trial sermon, the 
member of the theological faculty whose business it was to 
criticize found comment useless, and resorted to prayer as the 
only adequate way of meeting the sj{uation that the sermon 
had created! Nevertheless, after a visit to Europe young 
Hall took his degree in divinity. In 1874 Wundt’s Grund- 
ziige, then just published, fired him with enthusiasm for the 
new psychology and he started out for Leipzig. But he had 
no,money, and was therefore unable to refuse an offer of a 
tutdrship in English at Harvard. Here he met William 
James (only two years his senior), studied psychology with 
him and took what was probably the first doctorate in that 
subject to be granted in America, his thesis being on the role 


of the muscles in space perception. In 1878 he was able to 
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return to Europe, where he worked at Berlin with von Kries 
and Kronecker, and arrived in Leipzig just in time to make 
use of the new laboratory, though he did not stay there long. 

In 1881, on his return to America, he was given a lecture- 
ship and then a chair at the recently created John Hopkins 
University, Here, in%883, he founded what is usually con- 
sidered as the first American laboratory for ~ psychology, and 
for some years it seemed as though he might make of it a 
western Leipzig, for he surrounded himself with a number of 
able students, many of whom afterwards played a part in 
American psychology, among the best known being Dewey, 
Cattell, Sanford, Donaldson (who, while he was there, made 
the discovery of the “ spots ” in the skin) and Jastrow. Four 
years after the opening of his laboratory, Hall founded (just 
as Wundt had done after the same interval) a journal—The 
American Journal of Psychology—the second all-psychologi- 
cal periodical in the world, and still the most important in 
America, This journal differed, however, from Wunde’s in 
that it was, from the start, connected with no one laboratory, 
but open to papers from any quarter. In 1888 Hall left 
John Hopkins to become President of the new Clark Uni- 
versity at Worcester, Massachusetts. At the same time he 
was Professor of Psychology, though the laboratory was soon 
handed over to Sanford, who in 1898 published the first 
laboratory Course in Experimental Psychology. In 1891 
Hall founded another journal, this time devoted especially to 
educational psychology, The Pedagogical Seminary, which 
likewise still survives, while in the following year he was 
instrumental in founding the American Psychological Associa- 
tion, of which he was first President. 

Hall was always favourable to experimental psycholoy, 
but was impatient of its limitations, The psychological aspect 
of growth and development was the field where his 
interests really lay, and they found full expression in his 
educational work, in his great Adolescence (1904) and 
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in his favourable attitude to psycho-analysis when he 
came to hear of it. His mind was of the kind that is 

[characterized by a succession of enthusiasms for fresh objects 
rather than a steady devotion to a single cause; evolution, 
however, remained for him a master key throughout his 
intellectual wanderings. Fle took over Galton’s question- 
naire method and made extensive usc of it, while at another 
time he became much concerned with Paylov’s conditioned 
reflex and the psychology of food. During his thirty-six 
years at Clark, he gave no less than eighty-one doctorates, 
which include many of the most important names in 
American psychology to-day, In his last years (if we may 
here anticipate what really belongs to our next period) he 
became interested in religion and wrote a book on Jesus the 
Christ in the Light of Psychology (1917), a work which is, 
unfortunately, difficult to read, because of the vast number of 
Greek neologisms which it contains. When the time came 
for Hall to retire, he characteristically became interested in 
the phase of development that this implied, and ended his 
list of major publications with a volume on Senescence 
(1922), dying two years later. 

James McKeen Cattell, another American pioneer, came 
to Wundt from Lotze. His work at Leipzig was interrupted 
by a brief return to America, where for a term he was Hall's 
pupil at John Hopkins. On coming back to Leipzig in 
1883, where he now stayed for three years, he boldly, told 
Wundt that he needed an assistant and that he (Cattell) 
proposed to take on the job (which he did). From the very 
beginning, Cattell showed an independent mind and a pre- 
dominant interest in individual differences, Wundt said 
this was ganz amerikanisch, but allowed the young man to 
have his way. Wundt’s remark was very justified, for an 
interest in individual differences—an interest that was a 
natural outcome of the evolutionary point of view——has ever 
since been a feature of American, as distinct from German 
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psychology. Un returning to America he founded a psycho- 
logical Iaboratory at the University of Pennsylvania in 
1888, after three years left il in Witmer’s charge and 
founded a new one at Columbia, where he remained tll r9r7, 
when he was dismissed because of his expression of pacifist 
views, IIc afterwards founded the Psychological ‘Corpora: 
tion, an organization for psychological service for industrial 
“and public ends, 

In 1914 six of Cattell’s students drew up an account of his 
original work (which was scattered in many short papers) 
under six main heads, as follows: reaction time, reading 
and perception, association, psycho-physics, the “order of 
merit? method, and individual differences. Of these the 
last, as already indicated, represented Cattcll’s most funda- 
mental interest, IIe is, however, in addition, the foremost 
authority on the reaction experiment, which he stagted with 
James at John 1Lopkins, took with him to Leipzig (where he 
was one of the very few students who determined the nature 
of his own research) and continued all the earlier part of his 
life, devising new procedures and apparatus, but always with 
the statistical and individual standpoint more or less in mind, 
The reaction experiment led naturally to the association 
experiment, and here, quite carly, Cattell anticipated some of 
the later findings of Jung, when he said that associative 
reactions “ lay bare theamental life in a way that is startling 
and not always gratifying. Le also realized that this 
experiment might be used for the classification of individuals, 
as others have subsequently used it. 

In 1892 he published (together with Fullerton, a philo. 
sopher “ temporarily bewitched ”, as Boring puts it, “hy 
experimental psychology ”) an important psycho physical 
monograph Ou the Perception of Small Differences, in which 
he brought statistical refinements to bear upon the psycho- 
physical methods, criticized several general points of pro- 
cedure, and endeavoured (in the m@hod of right and wrong 
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cases) to substitute the conception of the probable error for 
that of the threshold. Another innovation in methodology 
was the invention of the order of merit method—a great 
simplification on the method of paired comparisons as used in 
Wundt’s laboratory. He applied this new method both to 
the orditary stimuli available in the ‘laboratory and to the 
ranking of individual persons, as in his studies of “ ISminent 
Men” and “American Men of Science”, in which the’ 
central position of each individual together with its probable 
etror, is worked out on the basis of many rankings by dif- 
ferent judges. «Tinally, Cattell was a pioneer in mental 
testing. In 1896 he published (with Ferrand) a classical 
study of physical and mental tests of the Columbia students 
—a forerunner of the entrance tests subsequently carried out 
regularly at Columbia and elsewhere. When Thorndike (a 
student gf Cattell) was experimenting with his puzzle boxes 
on animals, Cattell advised him to carry out the same soit 
of thing with children, and from this beginning Thorndike 
became the foremost exponent of mental testing in America. 
Through the position he held, Cattell, moreover, exercised an 
immense influence on the younger generation of psychologists 
(the list even of the more distinguished of his pupils is too 
long to mention) and inspired in them his own fundamental 
interest in the differences in human nature and capacity, 

Cattell is now, by general consent, America’s senior 
psychologist, and was appropriately cnough elected president 
of the first International Congress of Psychology to be held 
in America, in 1929. 

Stanley Hall and Cattell are in many ways of exceptional 
infportance among Wundt’s pupils, because of the very 
influential part they played in the development of American 
psychology; and the rapid rise of American psychology is 
beyond all doubt one of the most striking scientific events 
of the last two decades of the nineteenth century. By 1892 
there were fifteen labaratories in America and by 1900 
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twenty-six, in both cases distinctly more than there were in 
Europe at those dates. The hospitable attitude of Americ: 
lo the new science is shown also by the fact (hat those who 
were appointed to tench it were usually called Professors of 
Psychology, whereas in German universitics, although there 
might be a Psychologischos Institut, its director still, as 4 
rule, carried (as he does even to-day) the title of Professor 
of Philosophy, But in taking over psychology, America dis- 
tinctly modified the German attitude. From the very first 
the principal features of this modification were clearly 
apparent. They can be summarized very briefly under three 
heads: (1) a much greater interest in the genetic standpoint; 
(2) a distrust of introspection and (3) an emphasis on 
individual differences rather than on the general charac- 
teristics of the human mind. The first feature was a direct 
inheritance from the work of Darwin and of Spencgr, which 
profoundly modified the whole Anglo-Saxon outlook in the 
biological sciences, the second was to show itself presently 
in a very acute form in the rise of behaviourism, while the 
third began to manifest itself very soon in the rise of mental 
tests, a form of experimentation that has never made a great 
appeal to German psychologists. 

Wundv’s other pupils must be disposed of more briefly, 
not becuse they were less able, but because circumstances did 
not conspire to give them the important historical position 
held by Stanley [all and Cattell. 

Umil Kraepelin was one of the carliest and most original, 
though he is better known as a psychiatrist than a psycho- 
logist, Both on the descriptive and the classificatory side, he 
has been one of the most influential figures in the study pf 
mental disease. Perhaps his greatest single contribution lay 
in the recognition that there exists a certain fundamental 
similarity between several, at first sight, distinct types of 
psychoses-—types which he proceeded to class together 
under the common head of dementiagraccox, But Kragpelin 
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was also an experimental psychologist of originality. We 
have already referred to his work on reaction times under 
abnormal conditions. Another field in which he was a 
pioneer was the study of continuous work, such as that 
involved in adding (his “ adding sheets ”, specially prepared. 
for this kind of experiment, have become part of the per- 
manent .equipment of the psychological laboratory). By 
checking the amount done in successive short intervals of 
time, he was able to construct a “ work curve ”, showing the 
fluctuations in output as the work proceeded, and enabling 
him to attempt an analysis of the chief factors determining 
the shape of the curve, the opposing influence of practice and 
fatigue, “ warming-up ”, voluntary “spurts”, ctc. These 
were the classic experiments on which nearly all subsequent 
investigations on this subject have been based. In later times, 
owing to,their obvious importance in education and industry, 
the measurement of practice and fatigue has aroused 
especial interest. Two pioncering ninetcenth-century studies 
in this field may be mentioned here, although they were 
independent of the Wundtian tradition: Mosso’s work on 
the ergograph, an instrument for measuring fatigue by means, 
of the decline in muscular efficiency, and Bryan’s and Lar~ 
ter’s work on practice in telegraphic sending and receiving, 
The ergograph has shown itself less useful than was hoped, 
and altogether the subject of fatigue has proved to be full 
of difficulties and complexities. Practice, however, is easier 
to deal with, and, from the time of Bryan and [artet’s work 
onwards, considerable progress has been made in analysing 
the factors that determine the rate of practice with various 
kiads of work and under various conditions. 

Hugo Miinsterberg was another early pupil of Wunde, but 
one who was less permanently influenced by the great Leipzig 
master than were most others, He soon established a labora- 
tory of his own at Freiburg, where he produced some studies 
of originality, the Beitg7ge, which attracted the favourable 
attention of William James. James thought he had found in 
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Mitnsterberg an experimentalist who was less stodgy than the 
rest, and inviled him to Uarvard, first for three years 
(1892-95) and then permanently (from 1897 onwards). 
James was glad enough to hand over the laboratory to 
Miinsterberg, and to have his own title changed back to 
“Professor of Phildsophy”, But Mitnsterberg never 
developed into an important psychologist, so far ag original 
research was concerned. Tis influence, however, in one way 
and another was considerable. Ile developed a so-called 
“action theory ” of consciousness in which he stressed the 
significance of motor discharge (always an gttractive subject 
to American readers, who, even at that time, were 
behaviouristic in tendency, if not in theory). The details of 
Miinsterberg’s views are now unimportant and are open to 
serious criticisms, bul the fact of the theory coming when it 
did gave it some significance, Later, Miinsterberg’s activities 
were largely directed to the popularization of applied 
psychology in various fields, in psychotherapy, criminology, 
industry, ete, and there can be no doubt that his efforts in 
this direction, by creating a widespread interest in the pos- 
sibilities of practical psychology, indirectly assisted in the 
actual task of application, though he himself contributed but 
little on the purely technical side. 

1, W. Scripture was another student of Wundt who con 
tributed to (he popularization of psychology, though earlier, 
for his two chief books, Uhinking, leeling, Doing and Lhe 
New Psychology appeared in 1895 and 1897 respectively. 
At thig distance of time, they seem perhaps to betray an 
clement of exaggerated confidence and optimism, But in 
those days, when new laboratories were being founded ingil 
the chief American universities, optimism was a very natural 
thing. Scripture was in charge of the Yale laboratory from 
1892 to 1903, during which time he edited ten volumes of 
Studies from the Yale Laboratory, on the model of Wundt’s 
famous periodical, But (in contrag to what happened with 
Cattell at Columlva) comparatively few distinguished 


214 A HUNDRED YEARS OF PSYCILOLOGY 


psychologists were trained at the laboratory (though Seashore 
was a striking exception) and Scripture’s own interests 
presently turned predominantly to phonetics. 

Only a few other of Wundt’s students can be mentioned 
here, for anything approaching a full account of the subse- 
quent work of those who received their’psychological training 
in Leipzig would be far too big an undertaking, Ernst 
Meumann has been known chiefly as an educational psycho- 
logist, and his most famous investigations deal with various 
aspects of learning, though in the years preceding his death in 
1915 he was beginning to deal with wsthetics, Alfred Ich- 
mann, for many years director of the» laboratory at 
Copenhagen, was the foremost exponent of the “ expression ” 
methods in their relation to the study of the feelings, ater 
on, he published a general treatise of much originality, the 
Grundzilge der Psychophysiologie (1912), in which he 
recorded many of his own experiments and endeavoured to 
look at mental phenomena consistently from the point of 
view of energy. It is a book that has perhaps not received 
the full consideration it deserves. 

Among the early workers in Leipzig whom it is impos- 
sible to pass over were Ktilpe and Titchener, whom we have 
already mentioned. Angell also must be referred ta, but 
the most important work of all these three was done in the 
twentieth century, and it can therefore be convenicntly 
reserved for the treatment of our third and last period. 

Jt will have been noticed that our account has shown that in 
the nineteenth century experimental psychology was almost 
entirely a German and American science. As regards the 
origins of the experimental method, the initiative was over- 
whelmingly German; in fact, the only exception of any real 
importance was the work of Galton, and in England there 
was a complete failure to continue what Galton had begun— 
until experimentation was re-introduced from Germany by 
McDougall, Spearman gnd others early in the twentieth 
century. : 


FHAPTER XII 
TRANCE AND ‘MIIE DEVELOPMENT OF ABNORMAL PSY¥CIIOLOGY 


Tut way in which America seized hold of the German 
methods, adapted and acclimatized them so successfully that 
in ten years from the foundation of the first laboratory the 
American effort was at least equal to the German and was 
soon to surpass it, is onc of the most interesting features of 
the whole history of psychology. America, however, was 
not quite alone in realizing the possibilities of experiment as 
applied to human mind and conduct, Several other countries 
were making a beginning, though in none of therh did the 
movement flourish in any way at all comparable to the wave 
of success that carried it Co triumph in America. The most 
important of these countries was I’rance, and a reference to 
the I'rench laboratories and those who founded and worked 
them affords a convenient means of transition to the subjects 
of brain physiology ancl abnormal psychology, with which 
we must conclude this review of our long second period— 
convenient because in both these fields, and especially in the 
latter, lrance was one of the leading contributors to progress. 

Modern psychology (as distinct from brain physiology) in 
france may be said to begin in 1870, when two important | 
books were published, Taine’s De PIntelligenca and Ribot’s 
La Psychologie anglaisa contemporaine in which the Lei 
ing associationism was well and clearly expounded, Ribot 
followed up his book nine years later (the year in which 
Wundes laboratory was founded) with another book on Le 
Psychologie allemande contemporaine, in which he brought 
the new departures of Fechner, Helmholtz and Wundt to 
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the knowledge of his countrymen, In 1885 he was placed 
in charge of a course in experimental psychology at the Sor- 
bonne, where, in 1889, a laboratory was established under 
Beaunis and Binet, Ribot himself being given a chair of 
experimental and comparative psychology at the Collége de 
France; while in 1890 another Iaborstory was founded at 
Rennes under Bourdon. 

But, as we have-just said, the principal work of the T’rench 
investigators during all this penoa Tap ih the Tell of abnor. 
mal psychology. On an earlier page, in dealing "With the 
development of hypnotism in England, we mentioned the 
fact that at Braid’s death in 1860 his discoveries had already 
been taken up in France. Soon there were two great schools of 
thought with regard to hypnotism. The Paris school, under 
the leadership of Charcot, took a view that can be described. 
as primarily medical and physiological, ‘Chey thought that 
hypnotism was a phenomenon characteristic of hysteria, and 
could only be induced in persons suffering from, or at least 
prone to, that disease, Furthermore, various “ stages” of 
hypnotic sleep were described, and regarded as of general 
validity for all hypnotic subjects : Icthargy (in which there 
is little beyond drowsiness), catalepsy (in which there is 
rigidity of the limbs with subsequent forgetfulness for what 
has happened) and somnambulism, in which there is a disso- 
ciation or splitting of the personality, so that one part is 
ignorant of what the other is doing or thinking, ‘Lhe Nancy 
school, under the leadership of Bernheim and Li¢bault, fol- 
» lowed up more closely both the practice and the theory of 
Braid, They believed that, by suitable methods, hypnosis 
coyld be induced in nearly everyone, maintained that it was 
a phenomenon due, not to a particular diseased condition of 
the nervous system, but to the general psychological trait of 
suggestibility, Subsequent research has shown that, on the 
whole, the Nancy school were nearer the truth, though, as 
we have said in dealing with hypnotism in our first period, 
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the problems connected with this subject have been very 
much neglected in more recent years, 

Charcot, however, the head of the Paris school, was him- 
self the most eminent figure in Trench psychiatry and 
attracted many pupils, among them Janet and Freud, the two 
foremost representatives of psycho-pathology to-day. Janet 
carried on the studies of dissociation in hystericals, and made 
many experiments which eventually brought him td the con- 
cept of infewrarion as one of the most important characteristics 
ofpersonality. In hysteria the integration is imperfect and 
unstable as compared with that achieved by siormal persons, 
and in extreme cases there may actually come about a “ clisso- 
ciation of personality ” into two or more selves with different 
character and memorics. A number of interesting cases of 
this kind began to be reported both in france anc in America, 
where interest in the subject was aroused by the writings of 
James and Morton Prince. Trench psychologists penerally, 
however, were much more in touch with abnormal conditions 
than those o£ other countries, — Psycho-pathology served 
them as a general background, comparable to that provided 
by biology in England and philosophy in Germany, Rihot, 
the principal figure in the earlier years, wrote constantly on 
psycho-pathological topics, to which the titles of some of his 
most famous books, Uke Diseases of Memory (1881), The 
Diseases of Will (1883) and the Diseases of Personality 
(1885)—-all of them translated into Hnglish—bear testi- 
mony, Alfred Binet’s first book, 7’2e Psychology of Reason- 
ing (1886), also stresses the abnormal, and was hased largely 
on the results of hypnotic experiments, a method of approach 
which it is dificult to imagine in the case of an Mnglish or 
German author dealing with this topic. A. little later" he 
hegan cultivating experimental psychology, though with an 
outlook that was never confined to his Jaboratory, Te 
investigated msthesiometric thresholds, tactile sensibility and 
optical illusions as a German might have done, but at the 
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same time he wrote books on The Alterations of Personality 
(1892) and on Suggestibility (1900), and investigated the 
methods of great arithmetical prodigies and famous chess 
players, His most celebrated work, however, was done at 
the beginning of our next period, and we shall have occasion 
to refer to him again, 


CHAPTER XII 
PHYSIOLOGICAL, PSYCHOLOGY 


Turnino, finally, to brain physiology, we know thal at the 
beginning of our “hundred years” there had been a strong 
movement away from the theory (implied in phrenology) 
that various mental functions or capacities were connected 
with narrowly specific areas of the brain, in favour of the 
view that there existed only a much more general corre- 
spondence between certain levels of activity and certain major 
divisions of the brain-—-a view for which Flourens, more than 
any other single individual, was responsible. In our first 
period, from 1833 to 1860, there had been no evidence of 
sufficient weight to change this belief, though the fairly fre- 
quent observation made in hospitals that sensory, motor and 
intellectual functions were independently or unequally 
afected was not casy to harmonize with Ilourens’s view that 
all parts of the cortex were equally concerned in all these 
functions. Phrenology, too, still had its followers (as indeed 
it has to-day), but such» further arguments as were brought 
in its support quite failed to convince the learned world 
even of its general thesis of the precise localization of funce 
tions in special areas. 

All at once, at the beginning of our second period, 
the situation altered. Discoveries were made, and cbn- 
tinued to be made throughout the carlier part of this 
period, which pointed once again to localization of specific 
functions, though not of the kind that the classical doctrines 
of phrenology demanded. In 1861 there died in a Paris 


hospital a man who had been an inmate for thirty years, and 
arg 
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whose only defect was that he could not talk. A few days 
before his death he had been carefully examined by the 
surgeon Broca, who satisfied himsclf that the patients inabi-~ 
lity to talk was not due to defect of the articulatory organs or 
to muscular or intellectual incapacity, Immediately the 
patient died, Broca examined his brain also, and found a 
lesion in the third left frontal convolution—in a region ever 
since known as “ Broca’s area’, Broca concluded that here 
was the cerebral centre that controls the processes of speech, 
and his evidence was soon supported by that from other cases, 
And if there was a centre for speech, why not centres for 
other functions also? flourens’s views began to totter, and 
received blow after blow in the succeeding years, 

The clinical method of correlating lesions in the brain 
observed after death with defects manifested by the patient 
while he,was alive, was soon supplemented by two other 
methods of an experimental nature that could be applied in 
the case of animals—the method of extirpation (that had 
already been employed by Flourens) and the method of 
stimulation. As regards the latter, it had usually been sup- 
posed, on the basis of the evidence then available, that the 
brain was insensitive to direct stimulation. But in 1870 
Fritsch and Hitzig applied for the first time an electrical 
stimulus. Hitzig first noticed that electrical stimulation of 
the cortex of a man caused eye movements, he verified this 
observation on a rabbit, and then, in collaboration with 
Fritsch, made a detailed study with dogs, as a result of 
which he found that, by stimulation of certain parts of the 
anterior portion of the cortex at appropriate strength (too 
pofverful stimuli produced general convulsive movements), 
specialized movements of particular parts of the body could 
be elicited. Both the general fact and the detailed findings 
(making reasonable allowance for experimental errors) were 
soon afterwards corroborated by Ferrier and others, Indeed 
by 1876 Ferrier, in his avell-kngwn Fractions of the Brain, 
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was able to give a fairly detailed map indicating the dis- 
coveries of the “new phrenology”, as it was sometimes 
called. As a result of these and many later studies, 
it soon became abundantly clear that, in the portion 
of the cortex immediately in front of the fissure of 
Rolando, there was af area which controlled voluntary move- 
ment, and that there existed special centres within, Uhis area 
which were correlated with movements vf particular parts 
of the body. 

Similarly, the clinical and extirpation methods were pro- 
ducing evidence as to the localization of sensory functions, 
and although for the most part they did not allow of such 
detailed exploration as could be carried out by the stimula- 
tion method on the motor side, knowledge of the general 
boundaries of the principal sense areas steadily accumu- 
Iated, so that by the end of the century it became possible 
to draw the maps with which all students are now familiar, 
indicating the bocy-sense area just behind the fissure of 
Rolando, the visual arca in the occipital lobe, the auditory 
wea in the temporal lobe, the olfactory and gustatory areas 
in the hippocampus. 

Fividence similar to that of Brocw’s was, meanwhile, indi- 
cating the existence of other specialized forms of disease, 
analogous in many ways to the case he had reported. ‘They 
have received special names according to the nature of the 
particular disturbance, but “aphasia ” is a term widely used, 
sometimes with qualifying terms, to all cases of this kind, 
Broca’s was a case of “ motor” aphasia. Soon afterwards, 
in 1874 Wernicke described a case of “ sensory ” aphasia, in 
which the patient was able to speak but not to understand 
the specch of others. This led to the identification of 
“ Wernicke’s area ”, a Little below the sensory auditory area, 
Soon, quite a number of such disorders were reported, both 
on the motor and the sensory sides, interfering sometimes 
with reading, sometimes with writing, sometimes with the 
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manipulation or tactual recognition of objects, and so on— 
though it has for the most part not been possible to establish 
special areas for these with any degree of precision. Indeed, 
in spite of the enthusiasm for cerebral Jocalization which 
these discoveries naturally aroused, there were not wanting, 
throughout this period, students who c8ntinued to stress the 
function pf the whole cortex in the way that Flourens had 
done. Flourens’s*operation of removing the cerebral lobes 
from lower animals was repeated, and his statement con- 
cerning the general sluggishness and lack of initiative of 
such animals wag confirmed, An interesting triangular con- 
test took place between Goltz, a pupil of Helmholtz, who 
tended to return to Flourens’s position, Munk, a champion 
of specific localization, and Luciani, who looked upon the 
brain as a complex of overlapping areas, and according to 
whom, therefore, localization would be possible but not in 
so definite a way as Munk maintained. It is interesting to 
note that, at the present day, analogous views are being 
eagerly discussed on the purely psychological side, as regards 
the question of general, specific or overlapping abilities or 
functions, 

The clinical, stimulation and extirpation methods of deter- 
mining the localization of functions were supplemented. by 
others; to some extent by arguments from comparative 
wmatomy, in which the brains of different animals dis- 
anguished by specialized functions or abilities could be 
compared, and to a greater extent by the tracing of nerve 
yaths through the nervous system to the various centres, a 
‘ask which was greatly helped by observing the effects of 
‘secondary ” or “ Wallerian ” degeneration when a nerve 
was severed. This latter method, as already mentioned, was 
o£ assistance also in determining the course of individual 
nervous units. 

In this last field, however, most progress was made by the 
introduction of improveg methods of staining microscopic 
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preparations, particularly Golgi’s nitrate of silver method, 
introduced in 1873. In 1889 Ramon y Cajal discovered 
that each nerve cell and its processes is apparently separated. 
from other units by a gap or “ synapse ”, and two years later 
Waldeyer gave much prominence to the “neurone” theory 
hased on this discovery, the theory which regards thé nervous 
system as consisting of a vast number of independent ele- 
ments, the “ neurones ”, each composed ofa cell (its trophic 
centre), together with an axon and dendrites, This theory 
suggests that great importance attaches to the synapse or 
junction between neuroncs—a suggestion that was later on 


to be followed up by Sherrington and other neurologists, — 


who showed that, in fact, great complications occur to the 
passage of a nervous impulse as soon as a synapse is involved, 
Psychologists, in turn, have not been slow to seize upon these 
discoveries, and the view has been put forward (notably by 
McDougall) that the ultimate physiological equivalent of 
consciousness is to be found in the synaptic processes, 
Considerable progress was made in this second. period as 
regards an understanding of the general distribution of 
function in the various parts of the nervous system, Fugh- 
lings Jackson’s notion of “levels” was perhaps especially 
important in this connection, He distinguished. three prin- 
cipal Jevels, At the lowest level only the spinal cord was 
operative, but this was sufficient to effect integration of the 
sense organs and the muscles below the level of the neck, 
At the intermediate level the medulla or mid-brain was 
involved, as in turning towards a light, or sound or orienting 
the body to the influence of gravity; while at the highest 
level, the cortex is the centre for voluntary and intelligdnt 
behaviour, 
* The concept of levels was destined to acquire additional 
importance later on, when it was realized, through the work 
of Sherrington and others, that the higher centres, and espe- 
cially the cortex, normally exercise-an inhibiting effect upon 
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the Function of the lower centres. This is apparently a dis- 
covery of very great significance, since if there is failure on 
the part of the higher centres, or the nervous paths through 
which their control is exercised, the lower centres, released 
{rom this control, begin to function with unusual vigour and 
freedom: This “over-reaction”? may be useful for deter- 
mining the existence of higher level defect, and also for 
ascertaining the specific functions of the lower centres, which 
are revealed more clearly in their exaggerated form, Quite 
generally, the concept of control or inhibition was coming 
to be of increasiag importance both in neurology and psycho- 
logy, and in the hands of such writers as Sherrington, 
McDougall, Head and F’reud, was soon to become one of 
the most essential elements in the whole modern picture of 
the mind. 


»PART IV 
1900-1933 
CHAPTER I 
MODERN PSYCIIOLOGY AND ‘IIE “ SCIIOOLS ” 


r 
Tv is clear that our third period from (900 onwards will 
need a rather different treatment from that which we have 
given to the two preceding periods and toour initial survey. 
For one thing, the number of workers and the quantity of 
work done ig so much vaster, that, if we were to continue our 
examination on the same scale, our account of this third. 
period would be longer than the three other sections of this 
book together, Our sketch must therefore be on broader 
lines, an indication of general tendencies rather than of par- 
ticular achievements or investigators. 

Th the second place, the conduct of the science itself takes 
on a different complexion. The movement inaugurated 
by Wundt has had its inevitable consequences. Not 
content with his ows® colossal output, Wundt founded 
a school and inspired a number of workers with his 
own ideals, Ilenceforward, the history of psychology 
must take account of schools and teams of workers 
rather than of isolated individuals, Not, of course, that the 
individual is unimportant; a school requires a leader, oF at 
least a founder—an individual with the ability and initiative 
to strike out a new course and to make others follow him, 
In the last thirty years, psychology has certainly not been 
lacking in such outstanding personalities; but for the most 

0 aag 
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part they do not stand alone, as they would have done\at 
an earlier period, They have attracted followers, who haye 
adopted their outlook and their methods, who have, as jt 
were, carricd on both propaganda and research on thei 
behalf; and the contributions of the Icaders to the total ait 
ture are due (of course in varying degyees), not only to their, 
own labours, but also to the stir and bustle created by their 
followers, ee 

In the third place we can scarcely proceed with the same+ 
assurance as when dealing with the carlier periods, It is’ 
notoriously difficult to formn-anagourne-estimate of out Gon) 
temporaries. e may easily mistake for an cpoch-making , 
discovery an innovation that turns out to be nothing but a’: 
ning days’ wonder; while, on the other hand, we may pass: 
by scarcely noticing the beginnings of events which later ont 
show themselves to be of quite revolutionary significance. ° 
So far as,concerns the contending schools which have played. ' 
such a great part in recent years, the dust of conflict is still 
in our eyes. Moreover, our estimates of relative importance’ 
are necessarily determined by our own position in the total 
field of action; things going on immediately about us 
inevitably concern us more, and therefore seem of greater 
moment, than what is happening farther off. Thus any one 
observer can but try his best to be impartial; however well- 
meant and conscientious his report may be, in the end he 
must resign himself to the fact that he can achieve but 
indiflerent success in any attempt to give a clear and 
undistorted impression of the tangled m@lée of conflicting 
tendencies that make up present-day psychology. 

The question of the order and manner of our treatment 
is “self far from easy to decide. Schools, methods, fields 
of work—these three suggest themselves as possible bases 
of classification that would allow of a consistent and logical 
approach. But all these show a partial overlapping that 
makes consistent treatment on such lines, if not impossible, 
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al least difficult, confusing and wearisome., Bach school has 
to some considerable extent its own method and field of work, 
but naturally and inevitably it secks both to develop its 
method and to enlarge its field; in the course of this 
endeavour it often enters a field already worked over by 
another method and mapped ont from another point of view; 
land the same field sometimes looks very different according 

*to the method by which it has been cultivated and the point 

to£ view from which we look at it. Even the same methods 

‘may be employed with different preconceptions and diflerent 

yims in view. If we are to avoid tiresome and pedantic 

‘epetition, we must, therefore, sacrifice logical order and con- 
‘sistency to convenience, dealing sometimes chiefly with a 

‘school, sometimes with a field of work, and sometimes even 

‘with a method—hoping meanwhile that this unsystematic 

approach will not too greatly prejudice our understanding 

or lead us to pass over too many matters of imporfance, 

_ In order, however, to get some kind of general orientation 
—-however vague and inadequate—concerning the main 
» Questions at issue, we may attempt, as a preliminary step, to 

arrange certain tendencies, which distinguish a number of the 

* schools, i in pairs of opposites, There have always heen anti- 
; thetical tendencies in psychology (as probably in all other 

* sciences), and it is sometimes conducive to clearness to make 

* them as explicit as possikle, and to sec just how, and where, 

they operate, in the clash between any particular writers, 

schools or doctrines, 
A hundred years ago there were perhaps two main 
antitheses in psychology, as follows: 


Mechanism Activity 

Association Faculties 
We have scen these antitheses al work, especially in the 
carlier parts of this book, and the reader will probably have 
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noticed that there was a general, though by no means an 
invatiable, tendency for associationism to be mechanistic, 
whereas a resort to faculties or “ powers ” has nearly always 
meant an explanation in terms of the mind’s activity. While 
these two opposing pairs had by no means disappeared, we 
found that, during our second periSd (1860-1900) three 
other pairs were becoming of importance, and that psychology 
was tending to become either 


Systematic of Experimental 

Contentual or Actual 

General or Differential (devoted to 
the study of individual 
differences) 


In our final period we may perhaps distinguish five main 
contrasifhg tendencies: 


Structural Functional 

Associationist (Elementaristic)  Configurationist (Ges/alz) 
Introspective Behaviouristic 

Mechanical Purposive 

Conscious Unconscious 


We could easily add other pajrs to the list, such as 
Sensation—Thought, Two Factors---Many lactors, Indivi- 
dualistic—Scxual, Pure—Applied, and so on, Some of the 
older antitheses, morcover, stil] play a part; notably that 
between General and Differential, though of late years it has 
bgcome pretty generally recognized that both are useful and 
legitimate, whereas this degree of toleration is still absent in 
some other cases, T'ortunately, too, there are a few schools 
or doctrines which are more or less az dessus de la méléo, 
in the sense that they have as yet discovered scarcely any 
vested interests that are opposed to them, 


CHAPTER III 


TUE EXPERIMENTAL STUDY OF ‘THOUGIIT AND WYTt— 
KULPE AND ‘Trin WURZRURG SCHOOL = * 


Fun.y to understand Titchener’s standpoint with regard to 
structural psychology, with which we were concerned in the 
last chapter, we must turn to another controyersy in which 
he played a part—that which centred round K1lpe’s 
“ Wiirzburg ” school—a controversy in which the chief anti- 
thesis lay between sensation and thought. It was a con- 
troversy in which the method of introspection (and. certain 
new developments within it) also played a major part. ‘The 
Wiirzburg school, of which Killpe was throughout tRe leader 
and director, though he himself wrote comparatively little, 
employed “ systematic experimental introspection ” as it had 
never been employed before. To Wundt introspection 
(Selbstbeobachtung) had meant little more than having an 
experience and. subsequently describing it. In the hands of 
the Wtrzburg workers it meant, rather, a special attitude, 
the adoption of which cnabled the observer to study his 
experience in detail as,though under a microscope. The 
whole experience was described methodically and_sysic- 
matically, if necessary being divided into_periods for this 
purpose (the method of “ fractionization ). Similar tasks 
would be performed again and again, so that (he accounts 
might be corrected, corroborated and amplified. Vinally, the 
spontancous reports might be supplemented. by the answers 
lo questions asking the subject to direct his attention to 
special points, In effect, this work really provided psycho- 
logy with a new tool, which has to some extent been subse- 
quently used by all schools which employ introspection at 
333 
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all; and a special training in the use of this tool has become 
a feature of many laboratories. It is a tool, however, that 
has been severely criticized. Wundt himself, though he 
had all along admitted that introspection was the mast 
essential method of psychology, was very sceptical as to the 
value of the new refinement of the nicthod. It involves, us 
he correctly pointed out, a dguble task; the subject must 
judge, tnemorize, feel, or whatever clse the experiment calls 
for, and must then turn round, as it were, on himself, and 
examine just how he judged, memorized or felt. In this 
respect it differs from other scientific observations. T'urther- 
more, in experiments on relatively complicated processes of 
thought, for which it was eventually employed by the Wiirz- 
burg school, the subject does not know exactly what it is he 
will have to observe, nor is it possible to observe the same 
datwn in repeated trials, as can be done with sensory stimuli, 
To these charges the only reply was that it was possible to 
perform similar tasks again and again, in the course of which 
the essential common features of the mental processes 
involved could be repeatedly inspected; that, as a matter of 
fact, the double task did not seem to present any insuperable 
difficulties; and that, furthermore, the reliability of the 
method was shown by the large measure of agreement 
between the reports of different subjects. On the whole, 
psychologists have of course come_round to the point of 
view of the innovators, so far at least to agree that if intro- 
spection is employed at all, it should be thorough and 
systematic.* The objections that are heard to-day are 
ae 


*The point of view of the modern introspectioniat is perhaps best expreased In the 
follwing worda of Aveling: “All these abstract phenomena (involved in will, 
choice, emotion, etc.) can be discriminated introspectively, provided care be taken 
to arrange suitable conditions in which one or the other is emphasized, and the 
experiments repeated a sufficient number of times to allow of adequate characterisa+ 
tion of the phenomena in question, This isa seve gua nou of all scrious introspective 
work, since what in reality ig introspected is (cognized) experience, and not all that 
enters into 4 single given experience can ever be taken to be cognized adequately 
a fact due to the law of the limitation of mental energy, We are directly aware only 
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directed against introspection asa whole, rather than against 
the attempt to make it more refined or to use it more 
methodically, It is pretty generally conceded, moreover, 
that the Wtirzburg school did achieve some very real advance 
in our knowledge of the “higher mental processes”, 
although the exact interpretation of their findings is still to 
some extent a matterof disple. . o 

The first contribution of importance from-this school was a 
study of judgment by Marbe (who eventually succeeded 
Killpe at Wirzburg). The results here were primarily 
negative, though the negation itself was of a somewhat 
startling kind. Marbe found that in comparing weights the 
subject did not know how the judgments “heavier” or 
“lighter ” came into his mind. Images and sensations and 
other casily introspectible contents there were in plenty, 
but these appeared to play no essential part in the process of 
judgment itself. Tere, as in some other cases of experi- 
mental work, a little careful experimentation and introspec- 
tion sufficed to shatter the belief of centuries. It had usually 
heen supposed that judgment was a definitely conscious pro- 
cess and that, in comparison of the kind here in question, 
the subject retained an image of the first object, compared it 
with the impression of the second, and formulated his verdict, 
Marbe’s experiments, taken in conjunction with those of 


G, Ti, Miller and his pupils, showed that the supposed com~ ' 


parison of image with impression was usually absent, that 

the process of judgment was a much more elusive thing than 

had been imagined, and that, in the case of weights, the most 
7 ? a 


of an infinitesimal part of our external sensory experience at any given moment, Our 
span of consciousness ja likewise limited for any aspect of experience whatever, Viry 
many observations, accordingly, may be necessary Lo disentangle the phenomeni of 
the simpleat mental process” (Meelings and Emotions, p. 52). ‘The distinction here 
made between cognized and uncognized experience, a distinction which seems to 
afford a Sesh justification of the introspective technique, 1s taken Sron: Spearman, 
who himself reported some remarkuble intiespective experiments bering on this 
distinction in his Nature of Intellsgence and Principles of Cogustion (1923), & book to 
which we shall refer again later, 
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essential factor was the speed with which the weight was 
lifted—this itself depending upon the relation of the mus- 
cular contraction to the objective heaviness of the object 
raised (as anyone who has ever lifted an empty water jug, 
thinking it to be full, will be able to confirm for himself), 

But though the elements thought ¢o be essential in judp- 
ment were for the most part absent, other conscious states 
were found which had not previously been suspected—such 
states as doubt, hesitation, confidence, searching for (or 
waiting for) an answer, ‘These states were, it was thought, 
neither sensations, images nor feelings, and were pro- 
visionally called “ conscious attitudes ” (Bewwsstseinslagen). 
As reported, they seemed. indeed to correspond to James’s 
“{ransitive states” more than to anything else previously 
described. In a subsequent paper Orth tried to show that 
Wundt’s supposed feelings of “ strain-relaxation ” and 
“ exciterent-repose ” are reducible to these same obscure 
and intangible “ conscious attitudes ”, 

Having attacked judgment and feeling, the new school 
went on to deal with association and will. Marbe had shown 
that there was little that was really relevant to report as 
regards the conscious process of judgment; Watt went on to 
show that much the same was true of partially controlled 
association (as when the subject is asked to find a subordinate 
or a superordinate of, say, “bird ”), But here systematic 
introspection reaped its reward in an important discovery. 
Watt found that in many cases his subjects reacted correetly 
(with a superordinate, c.g. “animal ”, or a subordinate, ep. 
“\innet”, as the instructions required) but without being 
conscious of intending to do go at the moment of reacting, 
The conscious work was done earlier, when the instructions 
were given and assimilated. The subject then determined to 
react in the way required, and, upon the stimulus word being 
presented a little later, he carried out the instructions without 
further conscious effort, It appeared as though the 
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determination had set up an unconscious “ determining 
tendency ” (as it came to be called), as a result of which a; 
person acts in a particular way when the appropriate stimulus 
is given, As was pointed out by Ach, who carried on the 
work, these determining tendencies seem to be factors of great 
importance in our daily*life; we constantly set out on 2 given 
course of action, e.g. to walk to a given place, and take the 
necessary steps for carrying out the act without any further 
conscious direction of these steps. The same thing happens 
when persons with polyglot accomplishments start talking 
in a given language—the appropriate words come in this 
language and not (barring exceptional cases) in any other. 
Perhaps the most striking case of all is when, in reading 
music, the actual notes sung or played depend upon the key 
in which the piece is written, a matter which is determined 
once for all by a glance at the signature at the beginning; 
any one printed note being played natural, sharp*or flat, 
according to the indications of this signature. The 
determining tendency is also clearly akin to what happens in 
so-called post-hypnotic suggestion, in which the hypnotizect 
person is told to carry out an act on a given sign being made 
some time after he has been awakened, Once more in his 
normal state, he may remember nothing of the instruction; 
which he will nevertheless obcy, as though impelled by some 
unconscious urge (offen inventing some trumped-up 
© rationalization ”, if the act be one that scems in need of 
justification). 

Indeed these determining tendencies would seem, in their 
way, to be almost as important as the associative tendencies 
which had so much earlier aroused the interest of psycho- 
logists. By a very ingenious procedure, Ach succeeded in + 
creating a conflict between “ determining ” and “ associativs ? + 
tendencies, and endeavoured to measure the intensity oF will 
acts by the strength of the associations that they were able to 
overcome. On the purely quantitative side his work has not 
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been followed up in the way that it deserves; but he made 
a very important contribution to the introspective study of the 
will process, analysing this process with a delicacy never 
before attempted, and discovering one apparently charac- 
teristic feature of powerful volition, which, he said, could 
best be described in the words “I really will”, This 
analysis of will (sometimes combined with a study of the 
processes involved in choice) was subsequently taken up by 
Michotte and Priim and by Boyd Barrett in Belgium, and, 
in recent years, by Aveling and his pupils in England, 

As a result of all this work it is becoming fairly clear that, 
in difficult actions, the will act itself is not conative, whereas 
the carrying out of the decision frequently is, The will act is 
rather a process s#i generis, which, under certain circum- 
stances may be a condition of the release of conation, and 
which consists in “the adoption by the Self, the identifica- 
tion wit the Self of the motive or motives for the selection 
of one of the alternatives”, The experimental work on will, 
as already mentioned, seemed to fit in well with some of 
the conclusions already arrived at by James. More especially, 
however, did it harmonize with McDougall’s treatment of 
will in his Introduction to Social Psychology, Approaching 
the problem from a different angle (the place of will in the 
general organization of the instinctive and affective life) and 
by a different method, he defined volition as the “ supporting 
or re-enforcing of a desire or conation by the co-operation 
of an impulse excited within the system of the self-regarding 
sentiment”, Here, in words very similar to those of 
Aveling’s just quoted, we get the same insistence on the self 
that was originally brought out in Ach’s formula—a striking 
effough corroboration. Since will is generally regarded as 
having a peculiarly close connection with the psychological 
aspect of morality, we should naturally expect that this dis- 
covery of the role of the Ego would throw light upon the 
moral factors also. The experimentalists have had as yet 
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litle to say upon this point, but for McDougall the “ self- 
regarding sentiment” is really the essential mechanism of 
morality; and it is instructive to note that McDougall’s 
“ self-reparding sentiment” is in turn very similar in many 
respects to I’reud’s “ super-ego ”, which is the concept in 
terms of which the psycho-analysts describe morality>—again 
a concept arrived at by a very different method of approach. 
Tinally, Spearman has not hesitated to bring ¢he introspective 
findings of Ach and Aveling into relation with a more statis- 
tically oriented research by Webb, which showed the exis- 
tence of a general moral factor in character organization, 
described by the author as “ consistency of action resulting 
from deliberate volition or will ¥. Such a convergence of 
four completely independent lines of work (systematic 
experimental introspection, the psychology of the affective 
life undertaken as a preliminary to social psychology, psycho- 
analysis, and the statistical analysis of individual differences 
in character) is one of the most impressive results that 
modern psychology has to offer. 

Returning to the work of the Wtirzburg school, the most 
important remaining writers are Messer and Bithler. These 
two (and especially Btthler) pushed their researches farther 
on the cognitive side, and developed the doctrine of “ image- 
less thought ”, the view that the actual processes of thought, 
though introspectible, are not sensory or imaginal in, charac- 
ter, ‘Che same conclusion had really been arrived at a few 
years earlier by Binet in his remarkable Hinde Ewpérimentale 
do PIntelligence in which he reported the results of a series 
of simple but ingenious experiments carried out on his two 
daughters, ‘This latter work is of importance, both for its 
bearing on the psychology of thought, and because it heraldetl 
Binet’s interest in individual differences and mental tests, 
The two young ladies happened to present a striking contrast 
in character and ways of thinking, and Binet’s clescription of 
the manner in which this contrast emerged under his skilled 
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and patient treatment makes one of the most delightful con- 
tributions to the literature of experimental psychology. Te 
supplemented his objective records by introspective reports, 
and found that in many cases the girls denied that they were 
helped by images in solving the problems that he set them, 
Thinking, therefore, he was obliged to admit, was often 
carried on by mere thoughts, pensées, 

Ever since the work of Biihler, who presented his thesis 
in a more challenging way than Binct had done, controversy 
has raged around this question. ‘Vitchener, who took up the 
matter in his Eaperimental Psychology of the Thought 
Processes in 1909, was critical of the whole Wiirzburg school; 
and as the result of somewhat similar experiments carried 
out in his laboratory, it was maintained, that, with proper 
care in the method of introspection according to existential 
principles (as described above) the so-called thoughts could 
all be teduced to sensory or imaginal clements of a faint, 
flecting or obscure kind. Others, however (notably Wood- 
worth), have corroborated Bithler’s findings, and a further 
argument for the separate existence of “ thoughts ” was fur- 
nished in 1915 by A, W. Moore, who found that the meanings 
of words tend (0 arise more quickly than the corresponding 
images, At the present moment it may be said that the con- 
flict has abated rather than that it has been decided, ‘Ihe 
question is still a live issue, and will doubtless breale out again 
afresh when interest once again turns in that direction or a 
new method of attack upon the problem is devised. ‘The 
Wiirzburg school came to an end with the work of Bihler, 
and the conflict between elementarism (of which Titchener 


, Was undoubtedly the champion throughout this period) and 


tne anti-association movements took on another form soon 
afterwards, corresponding to the rise of a new school, that of 
Configurationism or Gestalt, 


‘CHAPTER IV 


CONFIGURATIONISM"(GLS74LT)—WERTULIMLR, KOFILER, 
{ 
v KOFFKA 


. 
Tue new school of configuationism had, of course, its histori- 
cal background, like any other movement (von Ehrenfels’s 
doctrine of Gastaliqualita, and—in the more philosophic 
field—Elusserl’s phenomenology being particularly important 
in this connection); but, as a school, it started very definitely 
with a particular research carried out by Wertheimer (a 
pupil of Kiilpe) at Frankfurt am Main in 1912, Wert- 
heimer was concerned with the perception of movement. 
About cighty years carlicr Plateau had inverted the 
stroboscope—the forerunner of the modern cincmatograph— 
an instrument by which apparent motion could be produced 
by projecting rapidly a series of different pictures on the cye, 
the “moving” objects in cach picture being slightly dis- 
placed from their position in the immediately preceding 
picture, Wertheimer reduced this phenomenon Lo its simplest 
terms by presenting only two pictures, each with a single 
line, the first one vertical, the second one sloping somewhat 
in one direction or the other. By varying the length of 
the blank interval between the two pictures, he could study 
at leisure the conditions under which the perception of move- 
ment arises. Thus, when the interval was one-fifth of a 

“second or longer, the observer saw first one line, thpn 
another; when the interval was as short ag one-thirticth of 
a second, the two lines appeared to sland side by side; but 
in between these limits the observer had the impression of 
a single line moving from one position to another, an 
impression for which there was, of course, no justification in 

P yt 
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jthe objective stimuli. Although both time and space per- 
ception had been the subject of considerable investigation, 
movement, which implics a combination of the two, had been 
relatively very much neglected, To Wertheimer it appeared. 
as something which could not be properly reduced to simpler 
terms; it is in its way as clementary as sensation, and yet 
it obviously differs from sensation; above all, it cannot, Wert- 
heimer thought, -be reduced to a mere sum or succcssion of 
sensations, It is rather a phenomenon si generis, and as 
such he gave it a new name of its own, calling it the phi- 
phenor bi 

Conventional analysis into sensory clements being 
ineffective here, the question naturally arose as to whether 
other phenomena could not profitably be studied in 
the same manner—i.e. simply as phenomena, rather than as 
supposed compounds of afomic sensory units. In this way 
there aifose the idea of an experimental phenomenology. 
Actually, in our mental Life we find ourselves dealing with 
whole objects of particular shape, size and position, not with 
elements such as those into which the associationists and 
their modern followers were endeavouring to analyse the 
mind, Zven when we have a homogencous experience, as 
in looking up into an unbroken expanse of blue sky, we 
experience a single whole impression, not a mass of blue 
points, May it not be then that this whole search for ele- 
ments is misleading ? 

Inspired by such considerations as these, Wertheimer and 
two other investigators who had taken part in his 
experiments, Kéhler and Koffke (both of them pupils 
of Stumpf), set out to wage war on the elementarist- 
associationist psychology. These three men have remained 
the leaders of the movement, a movement which has 
inspired an astonishing amount of experimental research and 
has attracted a considerable number of very able workers, of 
whom Lewin of Berlin and Rubin of Copenhagen are 
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deserving perhaps of special mention. This research has 
lain predominantly in the field of perception, though it has 
extended also to the spheres of behaviour (human and 
animal), of Icarning and of intelligence, and has even made 
excursions into the domain of physiology, biology and 
physics; for the whole living organism is, it is maintained, 
a Gestalt, as is also, for instance, the solar system, In 
these, as in the configurations of perception, it is useless to, 
attempt to consider the parts in isolation; for a change in’ 
any one part inevitably changes the whole. On the other hand, 
the whole can persist when all the parts are changed, as» 
when the same tunc is played in different “keys. Animals 
show clearly by their behaviour that they too perceive in 
“ configurations ” and not in terms of elementary sensations | 
—as is shown in a celebrated experiment in which an animal | 
is taught to seck food in a medium grey box in distinction 
from another box of light grey; when a dark gréy box is 
substituted for the light grey one, the animal now goes to 
the new, dark grey, box—and not to the medium grey one, 
as it should, if it were judging by the absolute colour of the 
food-containing box rather than by the total situation. 
The most famous animal experiments of the Gestalt school | 
were, however, those carried out on apes by Kohler, while 
he was isolated at Teneriffe during the Great War. Here 
also the results were interpreted in terms of “ insight ” into 
a “whole” situation, "Thus an ape would unhesitalingly 
pull into ils cage a banana attached to the end of a string, 
but if several other strings led {rom its cage in the general 
direction of the banana, it would not at first realize clearly 
which string to pull, The first situation was one that could 
be easily gr asped as a whole, the second was beyond the ape? 8 
ability to envisage clearly all at once. Similarly, if the 
banana (now unattached) were situated just outside the 
animal’s reach, but a stick were placed near the bars of the 
cage, stick and banana would be seen as parts of a single 
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situation, so that the stick would immediately be used to rake 
jn the banana. But if the stick were placed at the back of 
the cage, the two objects could less easily he realized as part 
of a whole situation; while only the most intelligent animals 
epuld fit several (specially constructed) sticks together, so as 
to rake.in a banana that was beyond the range of a 
single stick, or pile several boxes upon one another to rench 

_@ banana suspended from the top of the cage. ‘The solu- 
tions of such problems, when they came, appeared to come 
suddenly, as though a new “ configuration ”, embracing the 
whole complicated means to the desired end, had suddenly 
sprung up in the animal’s consciousness; it was exactly as 
though the appropriate action followed on a “ flash of in- 
sight ”, and, as in the case of all insightful behaviour, the 
insiglit remained a permanent possession, enabling its 
possessor to act at once appropriately on a subsequent 
occasion.” 

Arguing from such cases, Koftka subsequently challenged 
‘the whole theory of trial and error learning, as expounded, 
\for instance, by Thorndike. Learning of this type, as Koflka 

interprets it, is not a purely mechanical process, for ‘Thorn- 
dike’s curves themselves, he maintained, showed evidence of 
insight, albeit often of a low order, The mere noticing of 
where to pull or scratch or claw, in order to get out of a 
cage, is insight of a primitive kind, If a button is scen as 
something to be pushed or a loop as something to be clawed, 
this is insight of a higher order (about as high, for instance, 
as many of us get with regard to an electric door bell); while 
an understanding of the way.in avhich the mechanism works 
implies insight of a higher order still, Varying degrees of 
intelligence are thus to some extent correlated with varying 
levels of insight or complexity of Gesralt; while the prob- 
lem of learning is that of forming “configurations” of 
sufficient extent and complexity for the purpose in hand, 

The doctrine has therefore a very considerable bearing on 
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the problems of education and is in harmony with the 
general modern tendency to expound things in their proper 
setting, rather than to teach each item separately and then 
combine them into a whole, which was the procedure naturally 
suggested. by the associationist psychology. ‘Thus, in re: acing 
a Shakespeare play, tlic old method would be to explain it 
line by line (or even word by word, when the words were 
difficult), whereas it would now be begun dy a preliminary 
treatment of the whole play in its historical setting; in learn- 
ing the piano, the pupil would formerly begin by scales, but 
would now be allowed to acquire the necessary dexterity in 
the course of playing pieces; and even in the’case of psycho- 
logical textbooks themselves, whereas those written under the 
influence of associationism began with sensory clements and 
from them worked up gradually through perception and con- 
ception to reasoning, emotion and social behaviour, new 
treatises written from the Gesral? point of view “(such as 
Whecler’s Science of Psychology) start from the most 
complex structure of all, the social organism, and proceed. 
steadily in the opposite direction, so as to end up with the 
senses and the nervous system. It follows that the social 
sciences, too, must be treated in the same way, and in the 
psychological approach to social and cultural phenomena 
attempted by the “developmental ” school of Velix Kritger, 
a treatment of the whole cultural level (the Kalrurgauze) 
to which a given institution belongs is held to be a pre- 
requisite for the understanding of this institution, Kriger 
was Wundlt’s successor at Leipzig, and it is interesting to 
note that Wundt himself seems to have had some anticipa- 
tory intuition of the new point of view, for though the 
monumental Vélherpsychalogie treats of its subject accord 
ing to such conventional headings as Religion, Myth, Law, 
ete, in 1912 (the year of Wertheimer’s epoch-making paper) 
he published a shorter work, the Elemente der Vilker- 
psychologie, in which he divides human culture into four 
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main levels or stages of development (“Primitive Man”, 
“The Totemic Age”, “The Age of Heroes and Gods”, 
and “The Development to Humanity”), treating each 
institution in the light of the Kuliurganze of cach level. 

nd this may serve to remind us, that, as 2 number of 
whiters (among them G, I, Miller) pointed out, the 
Gestalt psychology was not really as novel as the words 
of some of its exponents would often lead us to suppose. 
Ward and Stout, for instance, had, a good many years 
earlier, enunciated some of the main principles of Gesrals, as 
when Stout says in his Analytical Psychology that “ noetic 
synthesis owes its peculiarity to the introduction of a distinct 
kind of mental factor, the apprehension of the whole, which 
determines the order and connection of the apprehension of 
parts,” words which (as M, Hammond in a recent article 
rightly remarks)* “ might very well have issued from the 
lips of fn approved configurationist ?; while the great 
majority of associationists were in practice far from being 
as obstinatcly atomistic as the configurationists attempted to 
make out, or, perhaps, as their own more formal utterances 
might lead us to expect. It was true, however, that carlier 
psychologists had not followed up what they themselves hac 
dimly realized concerning wholes. It required perhaps a 
complete breakaway from the associationist tradition before 
these aspects of the mind could be given the attention that 
they undoubtedly deserve; and the fruitfulness of the research 
that it inaugurated has very amply justified the revolt from 
psychological convention that gave birth to Gestals, 

On the whole it is astonishing that this revolt did not give 
rise to greater opposition. Perhaps the most vigorous and 
thoroughgoing critic was the Italian psychologist Rignano, 
who complained; (1) that the term Gesralt was used in 
several different ways, more especially as signifying the 
occurrence of simple spatial and temporal relations between 

*Dritish Fournal of Educational Psychology, 1932, 11, p. 159. 
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sensations on the one hand, and the formation of meanings 
and “things”? upon the other; (2) that (like the associa- 
tionist psychology, which it seeks to combat) it fails to per-* 
ceive that meanings are achieved through the workings of 
our affective tendencies, that it is the constant operation’ of 
our interests and desites that makes us construct, out of 'n 
given mass of sensory data, this or that “ thing”, rather than 
another, As regards the latter criticism, it is true that con-+ 
figurationism has paid relatively little attention as yet to the. 
more detailed study of conation. Instincts and. reflexes are 
alike somewhat foreign to it, though in modern psychology - 
as & whole this deficiency has been amply made up by others 
schools, by behaviourism, “ hormic” psychology and psycho- 
analysis, with the findings of which it will ultimately have to 
harmonize. Nevertheless, as regards fundamentals, it 
presents us with an essentially dynamic picture of the mind. 
The perception Sf configurations brings about, it shaintains, 
arelicf of tension and a re-establishment of equilibrium, and 
those particular configurations are most lilely to be formed. 
which relieve tension in the most satisfactory way. This 
emphasis on tension and equilibrium goes back in modern 
psychology at least as far as Herbert Spencer, and. has in 
quite recent times been a feature of many writers, including , 
Rignano himself, At bottom then the configurationists have 
not lost sight of conation, though in detail Rignano’s criticism - 
may be sometimes justified, 

As regards the spatial or“temporal grouping of sensations, 
which, according to Rignano, is the other fact included under 
the general heading of Gestalt, the whole matter has been 
carried an important stage farther by Spearman, to whom 
Rignano submitted the dispute that had arisen between him- 
self and the configurationists as represented by Kéhler. In 
1923 Spearman, the director of the Laboratory at University 
College, London, had published a remarkable book entitled 

‘The Nature of Intelligence and the Principles of Cognition, 
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in which he had endeavoured to comprehend all the cogni- 
tive processes of the mind under three qualitative and five 
uantitative principles. Mind, Spearman emphatically main- 
tained, is creative, and creates new mental content accor ding 
“to the three qualitative Jaws of the “ apprehension of experi- 
ence ” (by virtue of which we not only feel or strive or know, 
but know that we are doing so), the “ eduction of relations ” 
(by virtue of whigh we can relate ideas) and the “ eduction i in 
correlates ® (by virtue of which, when we have in mind an 
idea and a relation, we can bring to mind a correlative idea-— 
as when, given a line of a certain length and the relation 
of equality, wé draw another line equal in length to ‘the 
‘ first). OF these three laws, the third may be said to be a 
' creative product of Spearman’s own genius, but the other 
| two were more precise formulations of what was very old,! 
The first is really implied in all doctrines of attention and 
sub-conséiousness, the second we have already come across 
a good many times in our allusions to the “relations ” 
posited by many modern authors, It is this second Jaw which 
is of most importance in the present connection, Spearman 
would make all configurations a matter of relations. But 
relations can be on various levels (in complex configurations 
there is a whole hierarchy of relations, as in an intricate 
geometrical figure or a complicated fugue) and in various 
degrees of explicitness or clearness, = When the relation 
between two things is explicit, we see that they are related; 
when the relation is less clear we sec them as related. ‘T he 
formation of new configurations corresponds to the eduction 
of fresh (and often more complex) relations—as when, in 
secing again the figure or listening once again to the fugue, 
we notice relations that had not been evident at firsts while 
differences in intellectual ability correspond to differences in 
the ease with which relations or correlates can be educed. 
Spearman admits that for the adult the seeing, even of com- 
plex configurations, may, seem to be a single process. But 
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then there is another law; this time a quantitative one—the 
law of retention, according to which “ cognitive events by 
occurring tend to occur with greater ease »—and according 
to this we may well belicve that the more familiar relations 
tend to occur so rapidly as to be almost, if not quite, uniatro- 
spectable as separate processes; in this way the unitariness of 
the configurations, upon which the Gestalt school had laid 
such stress, is, Spearman thinks, satisfactorily explained, 
Furthermore, the difference between figure and ground, 
which is another matter much emphasized by the configura- 
tionists, is describable in terms of Spearmagn’s first law, 
according to which we can become clearly aware of some 
part of our experience, though our minds are so constituted 
that this field of clear awareness is inevitably of a restricted 
character (the well-known phenomenon of “span” or the 


“ narrowness of consciousness ”),: Spearman is even willing * 


to admit, with the configurationists, that perhaps éven at 
-birth there may be some awareness of relations, and there- 
fore some configuration also, but this does not mean that the 
unity of the configuration is unanalysable; on the contrary, 
where there are no relations, there can be no configurations, 
Tn the hands of Spearman’s student Gopalaswami, these 
same ideas were applied to trial and crror learning. A care- 
ful analysis of the movements made in the unfamiliar process 
of “mirror drawing” (tracing a figure which is seen, not 
directly, but only through a mirror, so that the normal move- 
ments have to be reversed) showed that these too could be 
reduced, either to the effects of retention or “ habit ” (which, 
of course in this case, led to wrong movement), or else to 
processes of relation or cortelate finding. These latter pre- 
cesses, however, were for the most part rapid and of low 
conscious intensity; whereas in learning by insight these same 
processes are relatively slow and enter fully into consciousness 
—this difference in speed and clearness constituting the chief 
difference between the two finds af learning. ,’ i Trial and 
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error learning can, indeed, often be converted into insightful 
learning by a slowing down and a clarification of the eductive 
processes, with great benefit to the learning (though in some 
cases this conversion is rendered difficult or impossible by thes 
fact that it is not possible to slow down the processes appre- 
ciably, ‘as, for instance, in learning (6 ride a bicycle), “Thus 
Thorndike’s view of learning is harmonized with Koflkas. 

If we accept Spearmat’s view, the Gestalr psychologists 
went too far in their insistence on the unitariness of the con- 
figurations. ¢”But even if we agree that configurations are 
ultimately anglysable in terms of relations, we must admit 
that the Gestalt point of view has led to a great increase in 
our knowledge of the circumstances under which relations are 
educed, It is scarcely too much to say that the configura- 
tionists have done for perception what the earlier experi- 
mental psychologists of the Leipzig school and their modern 
successors have done for sensation, Above all, their prin- 
ciple of “closure”, according to which there is a natural- 
tendency to fill up gaps (as shown, for instance, in the fact 
that, even with one eye closed, we are not aware of any 
interruption of the visual field corresponding to the “ blincl 
spot” of the seeing eye) is one which, because of its wide 
application, because of its casy explanation in erms of equili- 
brium, and because of the analogies which, through this, it 
presents to many physical phenomena, scemsg likely to prove 
a concept of the greatest value in psychology. The new 
school has amply justified itself and by its vigorous prosccu- 
tion of psychology in terms of consciousness has proved a 
valuable counterweight to hehaviourism, that other revolt 
against “ traditional psychology ”, which came intu existence 
about the same time and which, in its extremer moments, 
threatened to do away.,with psychology as the study of 
consciousness altogether. *} 


CHAPTER V 


* BEHAVIOURISM AND ANIMAI, PSYCIIOLOGY—RECHTEREYV, 
ry 
PAVLOV, WATSON 


Conricurarionism was a revolt against the excessive appeal 
‘to the classical principle of association and the elementarism 
to which this had given rise, Behaviourism was also a 
protest—this time against an exaggerated dependence on the 
classical method of introspection and the consequent tendency 
to look upon psychology 1s the science of consciousness, It 
is true that observation of behaviour had always found a 
place in psychological literature and had for long been 
rowing increasingly important. But the general view that 
psychology was concerned primarily with the mind had 
made it appear as though the objective study of behaviour 
was rather in the nature of an auxiliary method of but 
secondary importance, and had led to a tendency to imterpret 
objective observations in terms of consciousness, as though 
such observations were insufficient in themselves. We have 
seen how in America therg had been from the first a certain 
distrust of introspection, and a corresponding desire Lor |, 
objective measurement, particularly in connection with the 
study of individual differences. Bchaviourism was the 
extreme development of this tendency. Its coming was 
heralded, not only by the general characteristics of Americap 
psychology, but also by a tendency to lay more stress on 
behaviour even in the definition of psychology and in the 
statement of its aims. Thus in 1905 McDougall (later 
the most important opponent of behaviourism) had defined. 
psychology as “ the positive science of the conduct of living 
Lad 
a agi 
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creatures”, while in 1911 Pillsbury in his Hssentials of 
Psychology, one of the most popular textbooks in America, 
had said roundly that “psychology is the science of 
behaviour ”, though he added that it “is to he studied 
through the consciousness of the individual and by external 
observation ®, The most importanC avenue of approach to 
behaviqurism, however, was through animal psychology, .: 
where introspection can#ot be applied and where interpreta- 
tion in terms of consciousness is bound to be precarious. 
The developments of animal psychology in America may, 
therefore, be appropriately referred to in this connection, 
though behaviourism itself has, in the twenticth century, 
tended to break down the sharp division’ between human and 
animal psychology that formerly ase 
We have seen how, at the end of ovr previous period, 
| Thorndike had inaugurated a new era by his systematic 
experiments on animals, At the very beginning of the new 
century fresh workers came into the ficld that he had opened.- 
Thorndike had invented a useful piece of apparatus for 
animal psychology, the puzzle box, In 1900 Small intro~ 
duced another that was destined to be even more important, 
the maze; taking as his first model the famous maze at 
Hampton Court. ‘he most persevering worker in this field 
was, however, Yerkes, who started his researches about the 
same time and continued them for many years, climbing 
steadily up the evolutionary scale from crustaceans through 
turtles, frogs, dancing mice, crows, pigs, monkeys to the 
anthropoids, He is undoubtedly the senior experimentalist 
in the animal field, and an immense number of facts have 
heen accumulated as the result of his labours and the labours 
of those who followed up his work. ; Together with an exten- 
sion of the field to experimentation, there went a gradual 
development and refinement of method. ‘L'wo instances of 
this may be mentioned: the “multiple choice method ” 
(chicfly used by Yerkes) according to which an animal has to 
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choose one stimulus which is distinguished by its position in 
relation to others—a procedure which admits of any desired 
degree of complication, and which is very similar {o some of 
the methods adopted by the Gestalr school; and the 
“ delayed reactior dd” of FIunter (afterwards a leading 
behaviourist), according to which a stimulus 4s shown 
indicating the direction in which food is placed, the qnimal, 
however, being prevented from moving in its direction until 
a certain interval has elapsed, By this latter method it was 
shown that animal behaviour is not dependent on the 
immediate presence of a stimulus, for rats, raccoons and dogs 
wotlid react successfully after intervals of ‘ten seconds, 
twenty-five seconds and five minutes respectively, though as 
to the exact way in which the result should be interpreted 
_(more particularly as to whether they imply the existence of 
free “ ideas ”’) there is still much difference of opinion. In 
general, however, the extensive experimentation tMat has 
heen carried out on perception, discrimination, earning, and 
the modifiability of response, has resulted in a more gencrous 
estimate of animal intelligence than Thorndike had allowed, 
As regards the apes, at any rate, Yerkes is quite in accord * 
with Kohler, “The evidence,” he says, “ for the solution 
of problems idextionally is now both abundant and con- 
vincing ... the great apes exhibit ideational behaviour; they 
act with insight,” while the title ofthis last book on this sub- 
ject, Almost Duman, clearly indicates his general attitude 
towards the anthropoid subjects of his experiments. As with 
human beings, however, there are “gifted and stupid 
individuals, good and bad days, favourable and unfavourable 
conditions ”, so that the training of these animals, like that 
of the child itself, requires insight, tact and patience, 

The fact that experimental animal psychology had. 
definitely “arrived ”, and had to be treated respectfully as 
an important branch of the whole science, was attested by 
the appearance of the’ first textbook on the subject, Margaret 
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Washburn’s Animal Mind, in 1908--an admirable, though 
somewhat condensed summary, which was subsequently re~ 
published in revised editions in 1917 and 1926, ‘Io Yerkes, 
however, animal psychology was only part of the larger field 
of “comparative psychology”, including the study of 
individual differences in both animals and men, differences 
between species and between races, between normal and, 
abnormal mind.and conduct; and in 1913 he put forward a 
plea for the use of the term in this wide sense, Such a 
linking-up of animal with human psychology was also onc 
of the essential features of behaviourism, which was born in. 
the same year. any 

In an article in the Psychological Review entitled 
“ Psychology as the Behaviourist views it” J. B. Watson, an 
animal psychologist of distinction who had worked with 
Yerkes on the subject of vision, definitely came forward with 
what we have since come to recognize as the behaviouristic 
challenge. He not only asserted the justifiability and uses, 
fulness of the objective methods of animal psychology, but 
seriously questioned whether they were not the only useful 
methods, “ It is possible ”, he said, “ to write a psychology, 
to define it as Pillsbury does (as the ‘science of behaviour’), 
and never go back upon the definition: never to use the 
terms consciousness, mental states, mind, content, will, 
imagery, and the like”; and he went on to state that the 
various branches of psychology had made progress just in so 
far as they had freed themselves from the trammels of 
consciousness and introspection.’ Next year he made a more 
formal and systematic statement of his position in Behavior : 
An Introduction to Comparative Psychology, to be followed 
after the war, in 1919, by a still more general texthook 
Psychology from the Standpoint of a Behaviorist, Vie has 
since remained the leader and chief spokesman of a school 
which soon aroused immense enthusiasm and attracted large 
numbers of recruits; though these recruits have varied preatly 
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ef.e thoroughgoingness with which they have adopted or 
claimed the new gospel. Many have merely taken up 
generally behaviouristic attitude towards their work and 


evs 


8 justified this attitude by their results. Some few have stated 


bluntly that (in the words of Lashley) “ the behaviourist 

(} denies sensations, images and all other phenomena which the 

, subjectivist claims to*find by introspection”, of at. any rate 

‘ maintained that these things have no meaning for him. One 
enthusiast:—Hunter, whom we mentioneg above fn connec- 
tion with the “delayed reaction ”—even proposes to scrap 
the word “ psychology ” altogether and to substitute the new 
term “anthvoponomy ”—a curious choice in view of the fact 
that Flunter himself had won his spurs in’ avimal research, 
Actually, however, as matters have worked out, the changes 
introduced by the behaviourists have not been quite so drastic 
as might at first have been expected. Though it is true that 
some matters, such as imagery, have remained on the 
proscribed list, they have yet found ways of dealing with 
certain other phenomena, such as sensation, alfter-image, 
thought and emotion, which at first sight might seem to be 
inevitably excluded from their programme.) 

But before we deal with this, (we must mention a further 
fact of the greatest importance in the history of behaviourism 
—the fact that, carly in its career, it fell in with a powerful 
ally from an unexpected quarter—namely the doctrine of 
reflexology or the “ conditioned reflex”, which had mean- 
while been developing quite independently in Russia, 
Russian reflexology was the creation of two men, Bechierev 
and Pavlov. ‘The former, a pupil of Mlechsig, had from 1880 
onwards been working on brain physiology, and about 1907, 

_ while collaborating with Spirtov, reported experiments on 
an “artificially associated respiratory motor reflex” i the 
dog. IF cold be suddenly applied to the skin, there occurs 
in dogs (as in ourselves, as is familiar cnough to those who 
indulge in cold baths) a well-marked reflex catching of the 
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breath. Bechterev noticed that, if another stimu 
repeatedly applied at the same time as the cold, it will eve up 
tually start off the same reflex when given by itself, will in , 
fact act as though it were a substitute for the “ natural” 
simulus of the reflex. Similar experiments were successfully 
carried out with other reflexes, notably with defensive paw 
movements provoked by electrical stintulation, and a corre- 
sponding “ associated reflex ” was found with stimulation of 
the sole of the foot in human beings) In 1907 he wrote a 
book on Objective Psychology (translated into Trench and 
German some years later) in which he urged, much as the 
more moderate behaviourists have done, that it is worth while. 
sceiig how far psychology can be carried by purely external 
observations, without reference to the mind and using the 
reflex as a fundamental concept. Strictly speaking, this book, 
.rather than Watson’s, should be regarded as the first. syste~ 
‘matic exposition of behaviour) In later life, up to his 
death in ¥92'7, Bechterev contintied to wrile books in the 
same tenor, but with more stress on social factors~-a point 
which he has in common with Weiss, a well-known American 
behaviouristic exponent of the “ bio-social ” point of view. 
Bechterev’s later writings, however, have never been trans- 
lated, and in consequence are but little known in the western 
world. , 

om before Bechterev’s discovery of the “associated 
reflex”, Pavlov had found a similar phenomenon in what he 
called the “ conditional reflex”, Ye was a specialist in the 
physiology of digestion, and while working on this subject 
he found that a dog would secrete saliva, not only when piven 
food, but when presented with a stimulus that was associated 
with food. Pavlov’s salivary method had the disadvantage 
that,*since it necessitated a fistula by which the saliva from 
one of the salivary glands could be drawn off into a 
receptacle, it could not be used with the ordinary human 
subject—that is until, much later on, Lashley devised a 
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ae ve 
vpethod by which the saliva could be drawn off directly. On 


thie other hand, it had the great advantage that it permitted 
of a quantitative measurement of the response in terms of 
the amount and rate of salivary secretion. Armed with this 
weapon, Pavlov and hig pupils attacked a great variety of 
problems, their work being eventually made accessflle’ to the- 

* English reader by the translation of his Conditioned Refloxes 
in 192%.\ The work of Pavlov’s laboratory; indeed, affords 
one of 4he most magnificent examples of co-ordinated 
research over a long period that the history of physiology or 
psvebology has to offer. We can only indicate here in a 
word or two some of the more important matters dealt with 
in this way. The first and most obvious problem was of 
course the creation of conditioned salivary reflexes. Prac- 
tically any stimulus, it was found, could act as a conditioning 
stimulus, provided it were given before, and not affer, the 
natural or innate stimulus (in this case food); even pain 

“Stimuli being no exception to the rule. This, however, was 
itself a cause of difficulty, since any unintended movement 
on the part of the experimenter could also act as a con- 
ditioning stimulus (as Pfungst independently discovered. in 
the case of the mathematical horses of Tlberfeld), To avoid 
this a special laboratory was eventually built for Pavlov by 
the Soviet government, and here the work is still vigorously 
proceeding. ‘Ihe dogs cauld also be trained to salivate at 
varying periods after the conditioning stimulus (the so- 
called “ trace reflex”), and such astonishing accuracy in the 
measurement of time was shown that a suitably trained dog 
would salivate exactly thirty minutcs after the stimulus, no 
reaction betng obtained even at the twenty-ninth minute, 
Next in order were experiments on extinction of the reflex 
(by cofitinuing to give the conditioning stimulus but without 
ils being followed by the natural stimulus). (More important, 
however, were the experiments on sensory acuity and dis-. 
crimination, ‘Thus it was found thy, when care was taken 
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to avoid differences of brightness, dogs have xpparently no 
perception of colour as distinct from light and shade (a result 
that has been independently corroborated by Jt, M. Smith 
at Cambridge by a different method), On the other hand, 
as was to be expected, their power,of distinguishing smell 
was shéwn to be very great; they ean easily detect very 
feeble “olfactory stimuli, “even though disguised in most 
horrible mixtures of odours ”.) As regards hearing, Galton’s 
conclusion that the dog’s auditory range is higher than the 
human range was confirmed. Men can hear high-pitched 
notes only up to 50,000 vibrations a second, at the very masst, 
whereas dogs can often hear notes of 100,000 vibrations a 
second, { Conditioned reflexes cannot be built up during sleep, 
and extirpation of appropriate arcas of the cortex produces 
loss of conditioned reflexes or inability to form them, though 
the latter ability may be re-acquired, at any rate in some 
degree, showing that the function can be taken up by other 
areas, By refined methods of experimentation extending" 
over a long period, it was even possible to determine a sort 
of differential threshold of the dog for various sensations, 
Thus if food is always given after a note of a certain pitch, 
and never after notes of any other pitch, the dog may even 

tually be able to distinguish intervals even up to one-cighth 
of a tone, which amounts to saying that he has acquired 
“ absolute pitch ” of a very delica’e kind for the note which 
constitutes the conditioning stimulus, ( If pushed beyond its 
limits, however, the dog breaks down altogether and appears 
to lose all power of discrimination, becomes agitated and 
irritable, scems in fact to develop a sort of artificially induced 
% neurosis». 

(The conditioned reflex has gradually become one of the 
principal methods and working concepts of behaviourism. 
Indeed it would seem to aflord an almost unlimited field 
for research, which may profitably occupy a host of workers 
for many years. Thegmethod, however, undoubtedly has 
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pitfalls, and it is only with the help of a properly equipped 
laboratory and an elaborate technique that reliable results 
are forthcoming. Want of adequate precautions doubtless 
accounts for some of the discrepancies observable in the work 
done up to the present. Nevertheless, some highly sug- 
gestive results have already been obtained with vatious kinds 
of reflexes. Thus Mateer, using a method devised by 
Krasr tasnogorski, trained young children to ojfen their mouths 
to receive a chocolate drop whenever they received a touch 
onthe arm. The children, who ranged in age from three to 
sezen, were also submitted to intelligence tests, and it was 
found that both the development and the extinction of the 
conditioned reflex were more rapid in the case of the more 
intelligent children, On the conative side, Watson has been 
able to establish conditioned fear reactions to a number of 
stimuli, as when he showed the child an animal at the same 
time as a loud noise was made, and found that a fear reaction 
» *subsequently occurred at the appearance of this animal. 
Conditioned “ reflexes” of this kind were very difficult to ex- 
tinguish, and Watson himself believes that such experiments 
reveal to us the way in which are formed the irrational phobias 
of the neurotic, Indeed by many behaviourists the conditioned. 
reflex is regarded as the pattern on which all modifications of 


conduct are acquired; for the behaviourist the conditioned , 


reflex has thus taken over the part formerly played by the 
“association of ideas”. Behaviourism, as thus interpreted, 
is indeed a sort of objective associationism; Watson may 
perhaps be looked upon as the twenticth-century representa- 
tive of the position occupied in the nineteenth century by 
James Mill, and much the same objections may be, and haye 
been, brought against both attempts at the abolition of pur- 
pose or activity of mind. 

Watson’s own most famous experiment in animal psycho- 
logy was carried out as early as 1907, six years before he 
definitely formulated his behaviourigfic programme. Ilaving 
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-trained white rats to run a maze, he eliminated one sense 


after another by suitable operative interference and found 


“that the rats could still run the maze whe only kinesthetic 


sensation was left. He concluded that (he process by which 
these animals found their way consisted of a chain of muscle 
reflexes Subsequently Iashley climinated this sense also 
by cutting its conduction path in the spinal cord, and, 
astonishing as it may scom, the rats were still able to get 
through the maze. In trying to explain this curious result, 
Lashley fell back upon some observations to the effect that 
the rats scemed to obtain a sort of general orientation inthe 
direction of the exit from the maze—an explanation that 
savours more of Gestalt than of the associationistically 
inclined interpretations of bchaviourism, Such a result serves 
to remind us, however, that, great as has been the influence 
of the conditioned reflex concept on behaviourism, this 
doctrineé—especially if we regard it rather as a methodo- 
logical postulate rather than as a metaphysical dogma—is by~ 
no means tied down to the atomistic stimulus-response notions 
which actually figure so largely in its literature, As already 
indicated, behaviourism has found a way of including in its 
programme many matters which we are accustomed to look 
at only from the point of view of consciousness, It duces go, 
often cnough, by adopting an attitude that seems at first a 
little strained, and a terminology that is apt to appear 
unnatural and uncouth, ‘The sceptical may even be tempted 
to think that the insistence on such an attitude iy a pure piece 
of pedantry made merely in (he interests of a system. ‘Lime 
alone will show how justifinble the new position is; but even 
though it prove that the behaviouristic approach is really Less 
convenient and fruitful, in many aspects of psychology, than 
the conventional one of introspection, there is, nevertheless, a 
pretty clear indication that the ingenuity required for making 
such an approach will by no means be altogether unrewarded, 
The treatment of gensation and alter-image actually 
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‘ 
adopted by many behaviourists does, however, seem to amount 
to little more trian verbal quibbling. ‘The word “ sensation ” 
must of course, according to their terminology, be scrupu- 
lously avoided, but the facts themselves can be dealt with 
under the terms “ auditory response ”, “ response to light ”, 
etc, while the same cortsiderations apply to “ alteg-images ” 

, Which are, of course, only forms of delayed response. , Since, 


however, sensation and after-image gave rige to no directly - 


observable behaviour, recourse has to be made to a special 


method, that of “ verbal” report, Which is, it would appear, - 


nothing more than what others would call a recorded intro- 
spéction. But if it is permissible to employ “ verbal report ” 


in the case of subjectively observed sensations and after-* 


images, why not also in the case of the image (which is the 
bugbear of behaviourists) ? And if in the case of image, why 
not also in the case of thought, feeling and emotion ? 

Actually, however, the behaviourisis have found more con- 
egenial methods of dealing with these Inter. The ordinary 
interpretation of images as something in the nature of 
“ centrally aroused ” sensations is denicd altogether, and an 
endeavour is made to describe them in terms of kinwsthetic 
impulses and verbal responses. Ieelings are regarded as 
incipient movements of approach or retreat, together with 
impulses from the sex organs or other erotogenctic zones, 
In these and similar matters an important distinction is made 
between “ explicit ? beha¥iour, visible to an outside observer, 
and “implicit” behaviour, which takes place inside the 
body and can therefore only be observed, if at all, by indirect 
or special methods. Thus thought; according to Watson, 
consists in “ iniplicit > movements, chicfly those of the speech 
organs, but perhaps to some extent of other parts of thé 
hody also. ‘This hypothesis gains some plausibility from the 
fact that the child often describes in words what he is doing, 
that we all sometimes “ think aloud”, and that, even when 
there is no audible or visible function of the speech organs, 
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° 
it is easy to observe that we often think in erms of “ inner 
speech ” (if it is permissible to use an argument from tatro- 
spection in favour of a behaviouristic proposition |). ‘This is, 
of course, in contradiction to the findings of the Wirzhurg 
school with regard to the occurrence of “ imageless thought ”; 
and several investigators have endeavoured to test Watson's 
view by registering the movements of the tongue and larynx 
during thought, The apparatus as yet devised for such 
experiments is not entirely satisfactory, but so far as they po, 
the results have failed to produce evidence in favour of the 
theory—the movements of the speech organs, even in 
deliberate “inner speech”, showing no regular cOTfe- 
spondence to the corresponding movements when the same 
words are said aloud. . 

Emotion is also held to consist largely in “ implicit ? 
behaviour on the part of the viscera—so that the behaviourist 
explanation is not very different from that of James, except 
that all reference to sensation is omitted. The modern, 
behaviourists have, however, an advantage over James, in 
that they have at their disposal a great amount of investiga 
tion that has been carried out in recent years on the function 
of the ductless glands. More especially Cannon (in a well- 
known book on Bodily Changes in Pain, Tlunger, Fear and 
Rage, 1915) and his followers have, in a very remarkable 
group of researches, shown that there exists i characteristic 
series of bodily changes accompanying the major emotions of 
fear and anger. These changes are connected particularly 
with the function of adrenalin, the secretion of the adrenal 
glands situated just int fronthof the kidneys, The adrenal 
glands and the “ sympathetic ” or central division of the auto- 
nomic nervous system work in harmony with one another, and 
together produce a general condition of the body which pre- 
pares it for violent exertion in combat or escape. Such a 
condition includes an increase in the rate and amplitude of 
the heart beat, an increased supply of blood sugar (enabling 
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the muscles to work harder and resist fatigue) and more rapid, 
coagulation of the blood (minimizing loss of this precious: 
fluid in case of wounds). This portion of the autonomic « 
nervous system works in opposition to the upper or “ cranial” » 
portion, which is chiefly concerned in nutrition and digestion, 
and the lower or “ sacral ” portion, which is concerned, rather | 
with the sexual and excretory processes; activity ‘of the | 
central portion inhibiting activity of the others. ‘Unfor- ‘ 
tunately it has not as yet been possible to find any visceral 
differences corresponding to the subjectively distinct 
emotions of fear and anger, so that if we would explain the 
difference in behaviouristic terms, we must fall back here on 
the “ explicit ” differences in posture, action and expression, 
ot await further refinements of technique in the recording 
of visceral changes. 

As the result of observations on the “ explicit ? behaviour 
of the very young child, Watson considers that there are only 
three well-marked emotions in early life, “ fear ”, “rage” 

“and “ love », and that each of these are aroused in connection 
with very definite situations; fear when the child suflers loss 
of support by slipping or falling or when it hears a loud 
noise, rage when its movements are impeded, and love when 
it is stroked or gently patted. All other emotions he con- 
siders to be in the nature of habits induced by conditioning. 
Indeed, Watson attributes an extremely wide influence to this 
factor of conditioning, soethat he is naturally hopeful as to 
its practical use, when scientifically applied to education 
and the remoulding of human nature generally. We has 
already written a small book of practical advice on this matter 
for those who have the charge of-young children, and the 
ultimate possibilitics in this direction are known to the 
general reader through Aldous I Iuxley’s brilliant but satirical 
treatment of the subject in his Brave New World. Indeed, 
Hf conditioning is really as all-powerful as is sometimes sug- 
pested, the chances of rapid racial improvement (in the 
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sense of adjustment to social environment) are much more 

rosy than was previously supposed, even by those who 

stressed the influence of environment rather (ban that 

of heredity. Some such prospect as this has, no doubt, played 

a part in the remarkably enthusiastic reception which has been 

given to behaviourism in America—-wn enthusiasm which is 

scarcely’ justified by the results as yet achieved. ‘hus an 

importint New York paper said of Watson’s Behaviors 
(1924) that “If marks an epoch i in the intellectual history 

of man”, while another, going yet farther, ventured to 

suggest that it was “ perhaps the most important book ever 

written, Western Europe, on the other hand, has teen 

far more critical in its judgment, and has as yet shown Little 

inclination to adopt the behaviouristic outlook. Indeed, the 

difference of attitude towards behaviourism on the two sides 

of the Atlantic will provide the material for an interesting 

chapter in a psychologically oriented history of psychology’ 
when this comes to be written. | 
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MODERN PHYSIOLOGICAL PSYCIIOLOGY 


Since behaviourism, with which we were ‘concerned in the 
last chapter, necessarily Jays more stress on the nervous 
system, and the physical organism generally, than on the 
mintl, we may be permitted, before passing on, to deal very 
briefly with a few of the more important achievements of the 
modern period in the field of neurology and brain physio- 
logy. Two of the foremost American workers in this field 
_ have actually shown strong behaviouristic sympathies, The 
first of these was S. I. Ifranz, who took to neurology as a 
result of his dissatisfaction with his own initial research in 
after-images, which he had carried out under Cattell’s direc- 
tion’at Columbia, To Franz belongs the credit of combining 
the extirpation methods of the brain physiologist with the 
training methods of the animal psychologist; in other words 
dre trained his animals in certain performances, noted their 
achievements, produced an artificial lesion affecting a given 
area of the brain, and then studied the effect of this lesion 
on the performances. While confirming by this method the 
general distribution of the sensory, motor and “ association ” 
areas, as mapped out in the second half of the nineteenth 
century, his work, as it went on, tended-more and more to 
show that the localization of function in the brain was not 
so precise and definite as the upholders of the “ new phreifo- 
logy ” had supposed; extirpation of a limited area, although 
it might destroy some habits, did not as a rule prevent the 
habits being re-acquired, In this, I'ranz (whose investigations 
extended from 1902 onwards) was in agreement with 
2 260 
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Pavlov. From the beginning of the twentieth century, 
therefore, evidence once again began to accumulate in 
favour of the position taken up by T'lourens, that 
the cortex functions as a whole, In later years this post- 
tion was still further strengthened. by the work of Lashiey, 
who, pursuing Franz’s methods, showed, not only that the 
localization of precise functions was uncertain, but that the 
power Of learning was decreased in proportion to the total 
amount of cerebral destruction, ILe endeavoured to sum: 
marize his findings under two main principles ; the principle 
of equipotentiality, according to which any part of the cortex, 
other than the sensory or motor areas, has potentially the 
same ability as any other to take part in any learned per- 
formance; and the principle of mass_action, according to 
which the cortex acts as a whole, so that the more cortex 
there is available, the more effective is the anirhal’s per- 
formance. 

While T'ranz and Lashley were thus corroborating” 
Flourens’s view as to the general function of the cortex, 
Head and Holmes, in a brilliant series of clinical researches 
which they carried out in collaboration, and reported in tg11, 
were carrying further the other main part of Mlourens’s 
doctrine, to the effect that the various major divisions of the 
brain have distinct functions, ‘Che most important aspect of 
these researches concerned the functions of the thalamus, 
Since Hughlings Jackson’s work, itthad been fairly clear that 
a higher centre of the nervous system exercises two functions 
in relation to a lower centre, In the first place it takes up 
the impulses arriving at the lower centre, deals with them 
selectively and elaborates them; in the second place it exer- 
cises a certain degree of inhibitory control over the lower 
centre, Head and Holmes studied carefully a number of 
patients in whom a lesion on one side of the brain had inter- 
fered with the normal exercise of this Jatter (inhibitory) 
function on the affected side. The resultant changes were, 
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¢ 
they argued, due to an over-reaction of the thalamus, freed 
from its normal control. The over-reaction took the form 
of an cxaggerated inteisity of feeling and emotion. Stimuli 
which were normally unpleasant became intolerably so; 
thus one patient had to give up going to church because of the 
impression made by the hymns upon his sensitivesside. A 
, warm bath, however, would be much more agreeable on the 
affected side than on the normal one. Similagly as regards the 
emations, which were somehow felt more keenly on this sicle; 
thus one patient found that since the lesion had occurred he 
had grown more sexually excitable on this side, and also 
expérienced there a greater need of sympathy. 

Head and Holmes concluded that one of the essential 
functions of the thalamus is to act as the seat of feeling and 
emotion—a conclusion that is in harmony with much other 
evidence from pathology, from extirpation experiments and 
from comparative anatomy, On the pathological srle there 
re some organic diseases of the brain where we are fairly 
sure that the thalamus is the seat primarily affected, Per- 
haps the most striking case of such clisease is that of common 
epidemic encephalitis, In these cases the higher functions 
of thought and intellect are relatively unaffected, but the 
emotional and instinctive life shows either an exaggeration 
(resulting in an unduly impulsive behaviour, often, as we 
might expect, of an immoral or unsocial kind) or a depression 
(the patients showing litte spontaneous interest or initiative, 
though when sufficiently stimulated they can adapt them- 
selves normally), In the former case there is, probably, 
either (as with Flead’s and JLolmes’s original patients) loss of 
normal inhibition, by destruction of nerve fibres leading 
from the cortex to the thalamus, or else irritation and ovdr~ 
excitation of the thalamus itself by an active infection, In 
the latter case the functions of the thalamus appear to have 
suffered as a result of intra-thalamic destruction; while in 
many instances the disorder passes from the former condition 
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to the latter, ‘probably owing to a gradual extension of the 
infection. 

Extirpation experiments show that, when the cerebral 
cortex of the higher animals is removed, instinctive and 
emotional behaviour of a primitive type, nutritional, sexual, 
maternal, gombative, etc. continues t» manifest itself (while 
if the brain be cut across below the level of the thalamus, 
the animal becomes little more than a reflex automaton). 
Finally, comparative anatomy shows that there is a close 
correspondence between the development of the cerebral 
hemispheres and the possession of intelligence, as manifested 
in the power of adapting behaviour to varying circumstafices, 

The view that has been widely accepted in recent years, 
on the basis of all this evidence, is that the cortex is primarily 

.-—and perhaps entirely—a cognitive instrument, whereas 

‘ the thalamus has primarily an orectic function. If this view 

_is correet, it would appear that the distinction made by 

. psychologists between cognition on the one hand and orexig, 

* (including affection and conation) on the other, corresponds 
to some extent to a real difference of function between two 
major portions of the brain, 

Only one other worker in the neurological field can be 
mentioned before we passon : C. S, Sherrington, whose work 
on The Integrative Action of the Nervous System, published 
in 1906, has become the great classic on the interaction of 
reflexes, In this book Sherringto:f reports his very detailed 
studies of the processes of facilitation, summation, inhibition, 
after-discharge, etc, as they occur on the reflex level, and 
shows that reflexes stand in a certain relationship to one 
another, some reflexes being “allied”, others mutually 
“antagonistic”, Sherrington made clear how much of the 
ordered functioning of the organism depends upon such inter- 
action of reflexes, particularly perhaps in the case of the 
mutual and alternate inhibition of certain antagonistic 
reflexes, such as those involved in the alternate flexor 
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and extensor movements of the limbs in locomotion. 
He also demonstrated ,very clearly the numerous and very 
important changes that occur in the transmission of a nervous 
impulse whenever it crosses a synapse—thus emphasizing 
the significance of, Waldeyer’s neurone theory. ‘Trans- 
mission along a single*unbroken nerve fibre is «relatively 
simple matter, but as soon as a synapse is involved the whole 
process becomes more complex, such phenomena as latent 
period, after-discharge, summation, fatigue, variability of 
threshold, susceptibility to drugs and to variation in blood 
supply, all becoming both more marked and more irregular, 
The synapse is also, of course, the place of interaction 
between one neurone and another, so that it is here if any- 
where that we must look for the neurological changes 
involved in the modification of behaviour as the result of 


experience. It looks as though the next great step in our 


understanding of the nervous system—a step that ‘must be 
‘of exceptional interest to the psychologist—must lie in 
an increased knowledge of what happens at the synapse. 
Unfortunately, at the present day, nearly three decades after 
Sherrington’s great attack, we arc still in ignorance as to the 
real nature of the physical, chemical and physiological 
processes at the synapse itself. 


CHAPTER Wil 
* MCDOUGALL AND “ HoRMIC?? PSYCHOLOGY 
e 


Amonc the psychologists who, in the early years of the 
twentieth century, were most in touch with the neurological 
work{ with which we have just been dealing} the foremost was 
undoubtedly McDougall. In a small but influential book 
on Physiological Psychology and in an important series of 
papers in Mind, Brain and elsewhere, he suggested that the 
synapse was the seat of consciousness, and developed a theory 
of inhibition by drainage] (on a physical analogy with the 
mutual *interference along the various channels of supply 
which constitute our household water, gas and. electricity 
systems—as when the stream of water issuing into our hancl 
basins is lessened when we turn on the tap of our bath), | Ac- 


. cording to this theory, inhibition js always the negative aspect 
‘ of a positive process—the whole event consisting in a redistri- 
: bution of energy rather than a mere prevention of something 


that would otherwise occur. Although it has perhaps 
attracted less general attention than it deserves, it is, almost 
beyond doubt, the most successful neurological theory that 
has ever been propounded,;. In his earlier works McDougall 
applied it to a great variety af phenomena at all levels of 
the nervous system : the reciprocal inhibitions of the spinal 
Igvel, inhibitions on the sensory level (especially in the case 
of vision, in which he employed it in the course of an 
elaborate defence of the Young-Helmholtz theory), the 
mutual inhibitions of instincts, and finally many well- 
known features of the “attention process”, The. theory 
seems to fit in admirably, too, with the “ displacement ” and 
27a 
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“ sublimation ” doctrines of the psycho-analysts and also (as 
McDougall himself hag pointed out in a recent paper) with 
the phenomena of the conditioned reflex as demonstrated 
by, Pavlov. 

‘Although McDougall was thus in his earlicr work largely 
concerned with the subjéct of nervous energy, there*was, in his 
yopinion, nothing incompatible between this and the adoption 
of a strongly teleological or purposive view of life and mind. 
—a view that in later years, largely under his influence, has : 
come to be spoken of as the “hormic” theory. It is this? 
lattey view that has brought McDougall into conflict with 
the mechanistic theories of the behaviourists and has indeed 
made of him their chief opponent in America, where he went 
to take up a chair at Harvard at the conclusion of the war, 
after having taught previously at Cambridge, London and. 
Oxford,* | McDougall’s championship of the hormic point’ 
of view may be said to date from the appearance of his 
Fniroduction to Social Psychology in 1908, a book which 
has since gone into more editions than any other work on 
psychology. His intention in writing the book was to pro- 
vide a psychological basis for the social sciences; He 
realized that, chiefly through its neglect of the orectic aspects 
of the mind, modern psychology, in spite of the undoubted 
progress it had made in so many directions, was still largely 
uscless to the historian, the sociologist, the anthropologist 
and the economist, who therefore were compelled—with 
very unsatisfactory results—to construct an ad hoe psycho- 
logy of their own, so far as it was essential for their purpose, 
McDougall’s attempt to provide for the wants of workers 
in these sister sciences, though only partially successful in ijs 
ultimate aims (for the psychology of the sociological dis- 
ciplines is still very far from being satisfactory, as he himself 


*Tt is interesting to note that the Lwo men who have most consistently opposed ' 
predominant American tendencies in America—Titchener and McDougall—have 
been British psychologists, and that both went to America from Oxford, largely os 0 
reault of the generally antagonistic attitude of thigd@Jniversily to psychology. 
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has pointed out in a recent small book), nevertheless resulted 
in a remarkable achievement in the psychology of conation 
and affection. | His Social Psychology undoubtedly repre- 
sents a great advance in the treatment of instinct, emotion 
and character, inasmuch as the analysis of these factors was 
at once nfore systematic, more delitate and more in touch 
with real life than in any previous attempt in this direction.e 
“For McDougall a realization of the réle of instinct is all 
important for the understanding of behaviour. Instincts are 
hereditarily determined channels for the discharge of nervous 
energy—they are “ psycho-physical dispositions”, to yse a 
favourite term of his. ‘They may be considered to have 
three aspects—an afferent or per ceptual a aspect, by virtue of 
which we have a tendency “ to perééive and, pay attention to 
objects of a certain class”, a central, affective or emotional 
aspect, by virtue of which we tend “ to experience’ an emo- 
tional excitement of a particular quality ” on perceiving such 
objects, and an efferent or motor aspect, by virtue of whick 
we tend to react to such objects in a particular manner. ‘The 
most novel feature of this conception of instinct is the inclu- 
sion of the central portion, which involves a close correlation 
‘of instinct with emotion—every major instinct having its 
own characteristic emotion, the arousal of which is an 
essential part of the function of the instinct. Thus the emo- 
tion of fear corresponds to the instinct of escape, the emotion 
of disgust to the instinct of repulsion, “ tender emotion ” to 
the parental instinct and so on, ‘An obvious difficulty 
arises from the fact that certain tendencies, usually 
regarded as among the most important instincts, have nothing 
on the affective side that we are accustomed to call 
“emotion”, e.g. nutrition and sex. In a later work—the 
Outline of Psychology, published in 1923-—-McDougall 
attempts to meet this difficulty by pointing out that instincts 
vary in the complexity of bodily adjustment and that 
emotions vary in theig specificity. Now if we rank the 
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instincts in a scale, in descending order of complexity of 
bodily adjustment, we find that the quality of emotional 
excitement correspondingly diminishes in specificity. Common 
speech possesses definite terms for the more specific emotions, 
such as fear, anger and disgust, which are found at the top 
of the scale, while there*are no well-recognized terms for the 
less specific emotions at the bottom of the scale, where we 
find the “ instinct of acquisition” with, oa the emotional 
side, the “ feeling of ownership ”, the “ instinct of construc- 
tion ” with the “ feeling of creativeness ”, and the “ instinct 
of laughter ” with “ amusement ”, “ jollity ”, “ relaxation ”, 
Besitles these we have such minor instincts as scratching, 
sneezing, coughing, urination, defecation, etc, which “ are 
so simple in their bodily expression that we cannot recognize 
as specific qualitics the excitements which accompany their 
exercise ”, 

There are clearly difficulties here, both in the* general 
«onception and in the particular classification, Though’ the 
two problems are linked ‘together, for our classification of 
instincts must necessarily depend upon our view as to what 
constitutes an instinct. Apart from the difficulty already 
mentioned as to the relation between instinct and emotion, 
there are further problems (common to this and all other 
classifications of instinct) as to where to draw the line between 
reflexes and instincts and how -to distinguish between 
instincts and habits. cDougall’s conceptions have been 
subject to much attack on all these points, Eimotion, it has 
been said (for instance, by Drever, whose Zustinct in Man— 
rg17—may be regarded as another important contribution 
from the hormic point of view), only arises when an instinyt 
is obstructed, and then only in the case of some instincts, 
The latter gbjection is perhaps met by McDougall’s distinc- 
tion between the varying specificity of the different emotions. 
To the former it may perhaps be replied that instinct, too, 
is only aroused when there is some obstruction, at least in 
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the sense that the organism is subjected to some stimulus 
which has produced a disturbance of psychic equilibrium, 
Instincts would thus be brought under the “tension ® View 
of mental activity that we have met with in Herbert Spencer 
and in the Gestalt school and which is beginning to play a 
big part, 10 psychology generally, McDougall himself, in 
spite af his interest in “ psycho-physical ® cnergy, has, 
scarcely dealt with this view; but nothing would seem to 
forbid us to apply it to his conception of instinct, 
he other difficulty mentioned above—the “distinction 
between instinct on the one hand and feflexes and habits on 
the other—has been the chief battleground between 
McDougall and the behaviourists. “In recent years a number 
of behaviouristically inclined writers—Josey, Bernard, Kuo, 
Kantor and others—have launched able and vigorous attacks 
upon the whole concept of instinct, with the result that this 
term is how almost banished from some of the psychological, 
departments of American universities. These behaviourist 
regard instinct as a vague and mystery-breeding concept 
which should have no place in a scientific terminology; and it 
is easy for them, in support of this contention, to point to the 
different ways in which the term has been used and the very 
various classifications of the human instincts made by those 
_ who still believe in them, “The fundamental difference be- 
tween these writers and McDougall is that they are willing to 
consider as instinctive actions only those that are performed 
’ by virtue of the innate equipment of the individual and that 
owe nothing to experience (in which case instincts become 
, practically synonymous with reflexes), whereas it is of the 
egsence of the hormic view that instincts provide us with 
primitive desires and purposes which continue to express 
- themselves in various ways (according to past experience and. 
the present situation) until they are satisfied, In the course 
* of this process of seeking satisfaction, instincts undergo com- 
plication and modification, so to.sveak. at hoth ends: thev 
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come to be aroused by objects other than those by which 
they ate innately set in motion (as the behaviourist 
woild also admit, though he would probably use the’: 
term “conditioned reflex” in this connection); and they 
express themselves in behaviour diflerent from that which 
is innately determined? According to the behayiourist, all 
, the more complex behaviour showing the effects of Jearning 
through experience must be explained by, reference to the 
stimuli which have produced the modifications of response, |: 
ie. in terms of the environment, To the hormic psycholo- - 
gist, on the other hand, instinct is essentially modifiable, 
differing in this respect from the reflex, and it seems justi- 
fable and useful to trace the developments of behaviour in 
terms of variations in expression of the same fundamental’ 
wege. Thus if an angry man whips out his revolver, un- 
‘sheathes his sword, or merely utters a sarcastic remark, these 
actions are all, from the hormic point of view, just*as much 
cmaniteeatons of the instinct of combat as would be the more 
primitive manifestations of kicking and crying in which: 
the infant would indulge. In tracing out the series of 
changes which have led from the more natural and primi- 
live to the more developed form of response, the hormic 
psychologist thinks it is profitable to keep in mind the nature 
of the original urge; indeed he would be inclined to think, 
that the whole process of development cannot be properly 
understood unless it is lodked upon as a series of new outlets 
for the same fundamental energy or purpose. Thus instinct} 
is a natural concept for the purposivist; whereas for the, 
behaviourist, who has no_use for purpose, and likes to look, 
wpon the organism as a ‘machine played upon (and i in the! 
process of this, built up) by external stimuli, instinct ”*i is, 
useless, or even harmful, since it seems to him to introduce: 
a dangerous element of mysticism, 
"On the basis of instinct, McDougall has built up a syste- 
matic psychology of conation and affection, Not only coes 
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an instinct tend to become canalized in a particular direction 
or with reference to particular objects (as happens, for 
* instance, with the sexual instinct, in successful adaptation to 
monogamy), but various instincts become organized with 
reference to particular objects by means of sentiments. Thus 
a mother evho loves her child willefeel fear when it is in 
danger, anger when it is hurt or threatened, sorrow when, 
it is lost, joy when it prospers, and gratitude to those who 
help it. The principal sentiments are those of love and 
hate, though we can, of course, also classify sentiments 
according to their objects, which, in turn, may be an indi- 
vidual (as when we love a particular person or a partitular 
country), a class (as when we are “ interested ” in wireless 
sets or horses) or abstract qualities (as when we “ love” 
virtue or sincerity), It is this organization of instincts into 
sentiments that brings order and consistency into our orectic 
life. Of particular importance in this connection is the 
“ self-regarding sentiment ”, a sentiment in which the various, 
instincts and emotions are organized round the idea of self, 
In a well-integrated personality the sentiments themselves 
are organized into something like a hierarchy, with the self- 
regarding sentiment in the supreme position, The moral 
nature of the individual is largely determined by the nature 
and strength of this sentiment. In the highest types of 
character a strong sclf-regarding sentiment is determincd, as 
to its nature, by some ideal of condlict—an ideal that is itself, 
of course, largely determined by admired persons who are 
known in real life, in religious or ethical teaching, in history 
ot literature. In the particular form of conation we call 
will, the conations organized within the self-regarding senti- 
ment add themselves to the weaker ideal motive and enable 
it to win the mastery over some, in itself, stronger and more 
primitive desire. } This theory we have alr eady referred to 
in connection with the experimental work on volition initiated 
by the Wirzburg school, 
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‘In dealing with the personality as a whole, McDougall 
distinguishes between “ disposition”, which corresponds to 
the sum total of the instinctive qualities and is determined. 
by heredity, “ temperament ”, which is the sum of the effects 
upon the mental life of the metabolic or chemical changes 
occurting in the body *(including, of course, the eflects of 

the ductless glands now recognized to be of such importance), 
and “ character ”, the sum of the acquireds tendencies built 
up on the basis of disposition and temperament.* Here, 
as elsewhere, McDougall has succeeded in bringing some 
sort of provisional order at any rate into a region of psycho- 
logy that, before his work, was in a most chaotic state. 

Space forbids us to deal with the many further contribu- 
tions which McDougall has made to the psychology of 
orexis, It must suffice to say that he has given us a syste- 
matic treatment of conation and affection that, in complete- 
ness and thoroughness, is without a rival, and in pehetration 
is second only to the work of Freud. Doubtless, many 
details of his system will require modification and re-state- 
ment as our knowledge grows; but some kind of orderly 
presentation covering the whole ground is often essential tc 
a science at a certain stage of development, and McDougall’: 
attempt in this direction would seem to be a more hopeful 
one than any other to scrve as scaffolding with the help of 
which a more firmly established edifice may eventually be 
built. ' ° 

’ McDougall’s Introduction to Social Psychology was origi- 
nally undertaken in the hope of providing the necessary 
psychological foundation for the social sciences. In his sub- 
sequent Growp Psychology ‘he applied his orectic system to 
the actual task for which it was intended, and produced 
another book of the greatest valuc.} Taking up the work 

"In the later Ousline of Psychology McDougall also includea a fourth factor, 
temper,” which corresponds to “the way in which the instincts work.” ‘This 


factor, however, seems muck less clear and much more open to criticiom than the 
others. 
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where Le Bon and other writers at the end of the nineteenth 

_century had left it, he proceeded to deal with the psychology 
of crowds, of group loyalties and group ideals, leading 
upward to the psychological peculiarities of that bigger group 
we calla nation. Subsequently, in a smaller book, National 
Welfare.and National Decay, he applied his findings to cer- 
tain practical problems, with particular reference to eugenics, 
an application ofsbiological science which had interested him 
from the beginning. ' 

His biological interests have also led him in recent years to 
carry out an elaborate series of experiments with a view to 
testing the Lamarckian theory of the inheritance of acquired. 
characters, He trained rats for twenty-three generations to 

, escape from a tank by the more dimly illuminated of two 
exits, on pain of receiving an electric shock if they attempted, 
to escape by the other exit. In each generation, training 
was confined to approximately half the number of rats 
born. He found that, in spite of precautions to avoide 
selective breeding, the rats of the successive trained genera- 
tions displayed an increasing facility in mastering the task, 
so that, according to his last report, whereas rats of the 
control stock, whose ancestors had not been trained, 
made on the average 165 errors before learning to 
avoid the shock, those of the twenty-third generation 
of the trained stock made on the, average only 25 errors, 
‘He concludes that the experiment at last provides some 

’ ‘real evidence in favour of Lamarckian transmission, The 
theoretical interest of such a result, both to biology and 
psychology, can scarcely be exaggerated. Indeed, it may 

" eventually turn out that it will be by this work rather than 
by any other that McDougall will be best known to posterity. 


CHAPTER VIII 
FREUD AND PSYCIIO-ANALYSIS 


Opposep to behaviourism in somewhat the same way as 
the hormic psychology (and indeed treated by McDougall 
as in this respect a potentially) is another important school-— 
that* of psycho-analysis. | Psycho-analysis, however, differs 
in turn from the hormic psychology (and from all others) in 
the stress that it lays on the unconscious. A full under- 
standing of human behaviour, this school maintains, is im- 
‘possible unless we take into account certain mental factors, 
which can be directly observed neither by introspeetive nor 
abehaviouristic methods, but which can be inferred from their 
effects, Tihe general idea of unconscious or subconscious 
mental states was, as we ourselves have seen, far from being 
anew one, The notion, in one form or another, had been 
common in psychology almost from the earliest times. At 
the dawn of modern philosophy it had becn emphasized by 
Leibnitz, and in the second half of the nineteenth century 
it had come into prominence in connection with the French 
studies in psycho-patholdgy. In its origin, psycho-analysis 
itself developed from this latter source. 

More perhaps than any other school, it is the creation 
of a single man, Sigmund T’rend, of Vienna, Trend, in 
the eighties, studied with Charcot in Paris, and he and 
Janet were Charcot’s most distinguished pupils. Bat, 
whereas Janet may be said to have carried on the French 
tradition, Freud, soon after leaving Paris, met with 
another investigator, Breuer (whom we have already 
mentioned in connection with his theory of the sense 
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of equilibrium), and this turned his thoughts in a slightly 
different direction, which he has followed ever since. 
Perhaps the most striking of all the phenomena of psyého- 
pathology is the lack of integration shown by sufferers from 
practically all forms of functional nervous disease. The 
consciousngss of these patients does zt seem wide or strong 
enough to embrace all the mental happenings that in more 
“normal” persqns would become conscious, Both Janet 
and Freud are in agreement as to the importance of “ disso~ 
ciation ”,’ but would explain it differently. Whereas Janet 
considers that it is due to a “ lack of power, on the part of the 
feeble subject, to gather together, to condense his psycho- 
logical phenomena, and assimilate them to his personality ”, 
Freud thinks that dissociation is due to an active incompati~ 
bility between the dissociated clemonteand the vest of the 
mind” Jaicl RUowing"the lead oF Cbercot, showed that 
these dissociated elements could often be recovered in 
hypnosis and could then be dealt with therapeutically by, 
means of suggestion. Breuer, with whom Freud colla~ 
borated on returning to Vienna, demonstrated, on an 
interesting case that has since become historic, that the mere 
bringing back and discussing of memories that had been dis- 
sociated might itself act therapeutically, This was the 
“talking cure”, which the patient in question humorgusly 
referred to as “chimney sweeping”, and which Freud. and 
Breuer called subsequently “abréaction” or “ catharsis”. 
This procedure obviously has some resemblance to “ con- 
fession ” as practised by the Roman Catholic Church (though 
freed from the moral and theological implications of this 
latter) and—going farther back—to the function of tragedy, 
as expounded by Aristotle, who had taught that tragedy 
produces a healthful “purging” by intense arousal of the 
emotions of “ pity” and “ terror ”. 

The history of psycho-analysis is usually considered to 
begin with the publication of Breuer’s and Freud’s researches 
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published in their Studies in Hysteria, which appeared in 
1895. Continuing the work alone, Freud’s next step was to 
abaitdon the method of hypnosis and to substitute for it a” 
process of free association in the waking state. His reason 
for doing so lay partly in the fact that he (like other 
hypnotists) could not svxceed in easily inducing the hypnotic 
state in all his paticnts, partly in his impression that some 
obstacles or barriers were circumvented, rather than over- 
come, by the hypnotic method. The new method of associa~ 
tion, in which the patient was simply asked to say everything 
that occurred to him, abandoning all conscious control of his 
thovfghts and all reference to the usual canons of what appears 
relevant, logical, seemly or polite, soon revealed these 
obstacles in plenty. It was thus that Freud perceived, 
as he thought, that there was some active force opposing 
itself to the entry of the dissociated clements into 
consciousness. Eventually, however, in so far as the proce- 
lure was successful, the patient did become conscious of these 
elements, which proved to be of a highly emotiongl nature. 
At first the stress was laid upon particular experiences, experi- 
ences which seemed to have aroused an intolerable degree of 
aflect and which were therefore “ repressed ” into the uncon-~ 
scious. Later, it was seen that these “ tranmatic ? experiences 
(as they came to be called) were important rather because they 
stirred up certain “wishes”, desires or tendencies which 
were out of harmony witl? the dominant moral trends of the 
personality. These “wishes” (a term which has always 
aroused opposition among English readers) showed them- 
selves to be chiefly of two kinds—aggressive and sexual, with 
the latter greatly preponderating, 

According to Freud’s own statement, he had been 
anticipated in the latter discovery by Charcot, who 
once said @ propos of a young woman who had. developed 
neurotic troubles as a consequence of her husband’s 
sexual inefficiency, “in such cages sex is always the 
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most important thing—always, always, always!” Charcot, 
however, was discreet enough never to express this 

*,view officially. Freud, on the othér hand, knew no “dis- 
‘eretion, and with a certain ruthless vefverd and disregard of 
conventional susceptibilities, which is an essential feature of 
his character, proceeded, as he tells as, “ without any appre- 
hension » to describe his findings. “ But,” he says, “ the, 
silence with which my addresses were received, the void 
which formed itself about me, the insinuations directed 
towards me, caused me gradually to realize that one 
cannot count upon views about the part played by sexuality 
in the ztiology of the neuroses being treated like éther 
communications,” 

Thereafter, for some years, Freud worked in isola- 
tion, quietly developing his views, with only a few papers 
to mark the progress of his thought. In 1900, however, he 
definitely appeared as a writer of importance in psychology 
by the publication of his Interpretation of Dreams, in which, 
he endeavoured to show that dreams were the distorted 
,expression of repressed wishes, displaying many of the same 

* psychological mechanisms as are found to be operative in the 
case of neurotic symptoms. By this time he had also elab- 
orated the fundamental concepts of “condensation ” 
(unconscious fusion of ideas), “displacement” (trans- 
ference of an affect from one idea to another), symbolism, 
etc. (The best known of all—* cGmplex »\—was introduced. 
by Jung, though the fundamental facts of the “ nuclear ” 
CGidipus complex were adumbrated in the Znterpretation of 
Dreams.) Only very gradually did the views here presented 
find any considerable measure of acceptance. To most 

‘vréaders they seemed both “far fetched” and repulsive. 
Nevertheless, from about 1902 onwards, a small band of 
followers came into being, resulting in the first psycho- 
analytical Congress in 1908 and the founding of an Inter- 
national Psycho-Analytical Association in 1910, which, ever 
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since, has served as a central organization of psycho-analysts 
throughout the world. , Abraham, Ferenczi, Jung and others 
on the continent developed the more clinical aspects of 
psycho-analysis, while Rank made important applications of 
the new knowledge to the spheres of art, literature and. 
sociology. Ernest Johcs and Brill introduced psycho- 
analysis into North America, and in 1912 both Freud and 
Jung accepted an invitation from Stanley Hall to give a 
series of lectures at Clark University. Later on, Reik and 
Réheim, supported by contiibutions from some of the writers 
already named, established a contact between psycho-analysis 
and anthropology, while the establishment of psycho- 
analytical clinics in a few big cities eventually brought the 
medical benefits of the method within the reach of a wider 
class of patients, and thus considerably increased. its practical 
utility. 

Meanwhile, Freud had applied his views to thrée other 
fields, as reported in his Psycho-pathology of Everyday Life 
(1904), his Wit and Its Relation to the Unconscious (1905) 
and his Three Contributions to the Theory of Sex (1905). 
In the first two of these he showed that the mechanisms he 
had found in neuroses and dreams were also operative in 
many of the small slips of the pen, tongue, hand or memory 
that we all experience in daily life, and that are generally 
attributed to “chance”, to faulty association, or to some 
general factor like fatigue; also in jokes, wit and humour. 

In the third book he expounded a theory of the develop- 
ment of the sexual instinct from a number of “ component 
instincts”, which manifest themselves in the child from 
birth onwards, which are for the most part connected with 
some particular part or organ of the body, which at first (in 
the “auto-crotic ” stage) seek cach their own satisfaction in 
relative independence of one another, but which later on in 
so-called “ normal? development become integrated under 
the hegemony of the instincts congected with the genital 
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organs and thus are put into the service of reproduction. 
Sexual “perversions” in adults were, Freud thought, 
“brought about by the failure to achieve such hegemony’ and 
by the consequent undue predominance of some component 
instinct other than the genital one; the child could therefore 
be descrited as a “ polymorphous pervert ”—a conception 
Avhich,,as was doubtless to be expected, added to the. 
unpopularity already aroused by his views on sex. 

Later on, in 1914, he considerably (but, as judged by its 
fruitful results, very justifiably) complicated his picture of 
sexuality and its development by interposing a stage of “ Nar- 
cissism ” between the unintegrated stage of “ auto-erotism ” 
and the fully developed stage of “ object love »—in which the 
sexual impilse is directed outwards to a person (ot, in its dis- 
placed form, a thing) external to the self, In this “ Narcis, 
sistic ” stage, the libido (the term given to the sum of the com- 
ponent fnstincts) is directed to the self; there is integration, 
but no direction of the impulse to an object other than the sel& 
Of course, neither the auto-erotic nor the Narcissistic stage is 
ever fully outgrown, any more than are the other primitive 
functions of mind and body, A certain amount of libido 
always finds its satisfaction auto-erotically; we all enjoy sen- 
sations from the erotogenetic zones and organs of the body— 
genitals, mouth, anus, skin, muscles, etc., and in the case of 
the mouth gastronomy has developed their production into 
something almost approaching a® fine art. We all, too, 
normally direct a certain amount of “ love ” to our own per- 
sons, though there are, even within the range of the “ nor- 
mal”, immense individual diflerences both in the relative 
str ength of the different component instincts and in the rela- 
tive proportion of Narcissism to object love, “ normal” 
development in the female implying a somewhat higher 
degree of Narcissism than in the male (as shown in the greater 
importance we attach to bodily beauty and decoration in the 
former sex). Full deyelopment, however, implies a high 
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degree of outward direction of the libido; and, of the libido 
thus turned to object love a large portion is “ sublimated ”, or 
diretted away from seXual ends to the various objects and 
activities which together make up human “culture”; each 
component instinct having its own characteristic forms of sub- 
limation and thus makiag its own particular contijbution to 
civilization, Even within the sphere of “ object love ” itself 
there normally occurs a process of progressive displacement 
from one object to another. The earliest love objects (as also 
the earliest recipients of jealousy and hate) are necessarily 
found within the family circle, Thus the small boy loves his 
motlfer and to some extent inevitably regards his father as 
a rival—hence the Gidipus complex; for C&dipus, in killing 
his father and marrying his mother, does but ttanslate into 
the terms of adult life the primitive wishes of the boy child. 
But in course of time the libido tends to find new objects, 
though perhaps these latter always remain to some extent — 
representatives of, or, as it were, reincarnations of the old; 
the loved woman, school, town, or country, is still in a sense 
regarded with feelings that were originally directed to the 
mother;} the authoritics placed over us, teacher, employer, 
policeman, magistrate, pricst, prime minister and king, are 
still the recipients of the medley of love, admiration, awe, 
and hatred that were first aroused by the father—and 
similarly mutatis mutandis in the case of the girl, and in that 
of the mixed sexual attit(des which are found in so many 
individuals of both sexes, 

Freud thus attributed immense significance to sex. An im- 
pulse of obvious importance which had long been neglected 
by psychologists had at last received full justice (or, as some 
think, more than justice), The pre agmatic warrant for his 
views on sex and the unconscious lics in the astonishing 
illumination that they have thrown upon so many obscure 
problems of mind and behaviour. Starting out as a simple 
therapeutic method, there is now scaycely a single important 
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aspect of himan activity to our understanding of which 
psycho-analysis has not in some degree contributed. As a 
form of treatment it has now takeh a recognized plate in 
most civilized countries, and a new field has been opened in 
quite recent years by the extension (with a few modifications) 
of the analytic method to young children. But, in its present 
form, it has the serious disadvantage of being slow and costly, 
—and ‘the attempts that have been made to shorten it have 
so far met with but doubtful or indifferent success. It is 
still too early to pass final judgment, but at present it looks 
as though the contributions of psycho-analysis to psychology, 
and through this to social science, are destined greatly to 
outweigh its importance in the purely medical sphere in 
which it had its origin. With McDougall, and still more 
with Freud, psychology first began to bear some semblance 
to a science to which men could look for real help in usl- 
ravelling the puzzles presented by their own and others’ 
behaviour. Here were no mere gener: al laws of mind, tgp 
abstract and remote to be of any use in dealing with practical 
problems, and on the other hand no mere study of isolated 
reflexes or sensations, extracted from their setting. Here, 
at last, was some real light on the motives underlying our 
loves and hates, our interests, our longings, our work and 
play, our difficulties, failures, maladjustments and. general 
unreasonableness, It is small wonder, perhaps, that psycho- 
analysis has on the whole met with a more ready acceptance 
among literary men and novelists than among professional 
psychologists or physicians, - The former had, all along, 
been concerned with these real psychological problems of 
everyday life, which the psychologists themselves, in their 
ittellectualism or their atomism, had avoided, and which 
medical men were prepared to deal with only in the physio- 
logical terms for which their training had prepared them. 
The full benefit of psycho-analysis can come only when it 
has been properly assimilated by psychology and sociology, 
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‘ 
and that is still far from having been accomplished. In 
many countries there is as yet comparatively little rapport 
between psycho-analysts and “academic” psychologists of 
the other schools, this being particularly the case in con- 
tinental Europe (except in Switzerland), To the present 
writer there seems noedoubt that general psychology is 
capable of being made more fruitful than it is by a liberal 
infusion of psycho-analytic insight, while psycho-analysis on 
its side stands equally to gain by the application to its findings 
and problems of such of the more exact methods of experi- 
mehtal psychology as may be suitable, The trouble with 
psychfo-analysis at present is that there is too much of the 
ait about it, and too little of the scientific method that can 
be applied in experimentally controlled and repeated obser- 
vations, ‘To many, including the present writer, a large 
number of the major conclusions of psycho-analysis appear 
to be very well established; but the fact that its fundamental 
clinical methods are less easy to teach or to set down in exact 
terms than those of experimental psychology not unnaturally 
renders it suspect to many of those whose principal training 
has been in the latter discipline, 

Something like a new era in psycho-analysis was inaugu- 
rated by the appearance of Freud’s Ego and the Id in 1923. 
Hitherto, paradoxically enough as it might seem, psycho- 


analysts had had much more to say about the repressed forces 
of the mind than of the forces,that produced"the gepresgion, 
It had appeared’ that these latter forces were vaguely con- 
nected. with the “ self”, and that they had something to do 
with the moral aspects of the personality; otherwise little 
enough was known about them. In this book Freud began 
to throw some real light upon this subject. He divided the 
mind into three main parts, the (conscious) ego, the “id” 
(the unconscious reservoir of instinctual urges), and the 
« super-epo ” (the moral elements). The Jast named has 
proved the most important concept of the three, and a grent 
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deal of subsequent psycho-analytic work has been devoted to 
its elaboration and clarification, as a result of which it now 
- appears that the super-ego is a vastly important elemefit of 
human nature, an element, however, which is itself largely un- 
conscious. So far as present knowledge goes, it would seem to 
be formed chiefly as the result of three distinguishable pro- 
cesses {c 1) The “ introjection ” into the self of the external 
moral authorities, as represented especially by the parents 
and other important persons in early life; (2) the direction 
on to this introjected or internalized morality of some por- 
‘tion of the narcissistic libido, so that the individual comes to 
love himself not merely as he is, but as he “ ought” { be; 
(3) the recoil upon the person’s own self of hostile and. 
aggressive impulses which could not be outwardly expressed. 
The first of these three factors is one which had been dimly” 
envisaged by many writers on ethical questions, who had 
often emphasized the importance of “ ideals ” as exemplified 
in the lives and characters of influential persons. The second 
factor has obviously much in common with the “ self-regard- 
ing sentiment ” of McDougall (who, it will be remembered, 
also stressed “ ideals ” as important in this sentiment), The 
two factors together explain how an internal moral sanction 
is, in the course of development, substituted for an external 
one, and how this internal sanction comes to be a highly 
valued and influential portion of the personality. They do 
not, however, Fully’ explain anotMer finding of the psycho- 
ranalysts, namely, the severity of the super-ego, which often 
revealed itself as more exigent and cruel in its demands than 
{were the or iginal external authorities themselves. It is here 
that the third factor comes in—a factor that was discovered 
father later, by a number of investigators. ' It is simply one 
instance of the general rule that instincts that cannot find 
external satisfaction tend to work themselves out within the 
organism itself, In this case the instinct is aggression. 
Aggression is inevitably aroused by the frustration of primi- 
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tive impulse necessitated even by the most gentle forms 
of education; and, when the authorities are mild and 
tolerant, it may becofie even more difficult than when 
they are harsh to direct this aggressiveness upon them 
(who appear so little to deserve it), so that, failing 
alternative outlets, it must be directed back spon the 
self, It there allies itself with the introjected morality of 
the authoritics, and gives this morality a harsh and cruel 
flavour which it may not have had in its original form, 
Often there is added another, and fourth, factor, not always 
easily distinguishable from this last, This consists in an 
admixture of the cruel or “ sadistic” elements which are a 
normal constituent of the libido and which Freud distinguishes 
as one of the “component instincts”, In such cases there 
may be said to be an erotic clement in the exercise of a cruel 
morality. This is scen clearly when—as often happens—the 
whole complex of moral tendencies embodied. in the super~ 
ego is projected outwards (the opposite process to the 
original introjection), in which case a cruel delight may be 
taken in the moral condemnation or punishment of others— 
a process to be observed almost daily in any educational 
establishment run on conventional lines, and exemplified still 
more strikingly in our punitive systems, or in such special 
motal or religious institutions as the: Inquisition, Indeed, 
when we come to think of it, almost all cruelty is exercised 
with a moral or quasi-moral motive or excuse. 

The fact that (as recent work on child analysis has more 
especially emphasized) the super-ego has its roots deep in 
the unconscious and begins to be formed at a_ver y carly age ° 
makes it relatively insusceptible to later experience or 
thoughts. There is, therefore, often enough — a conflict | 
between reason and conscience (which is merely the conscious ' 
part of the super-ego), and psycho-analysis shows that, in a‘ 
progressive and rapidly changing civilization like our own, 
our over-rigid and archaic morality is in some respects just 
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as big an obstacle to successful adaptation as our instincts are, 
This is true both in the individual and in the community as 

"a whole. In the individual the successful solution of a 
neurotic conflict always implies some renunciation on the part 
of the super-ego of the more extravagant among its claims, 
as well asgreadjustment on the part ef the libido in the form 
of sublimation. Left to itself the super-ego would prefer 
to see the patieng fail in health, in love, in his career, or ever! 
driven to suicide, rather than that he should achieve success 
at the cost of infringing the primitive but drastic morality 
of the unconscious.) In the community we can also see that 
one of the chief obstacles to progress is to be found in loyalty 
to Draconian and archaic moral codes. We would rather 
face the horrors of over-population, with its attendant 
poverty and wars, than encourage birth control among the 
poorer classes, rather endure the ravages of syphilis than 
give instruction in the means of its prevention, rather allow 
thousands of women to harm themselves or die than legalize 
abortion in the hands of qualified practitioners—becanse fh 
all these cases the removal of the evil would offend against 
the sexual taboo and abolish some of the penalties which 
attach to sexual pleasure. 

And this brings us to another point, namely, that there is 
often formed, both in the individual and the community, a 
kind of alliance or agreement between the super-ego and the 
id; as a result of which, indulgence of a kind that is dis- 
approved of by the super-ego is permitted on condition that 
this indulgence be paid for in terms of suffering. The suffer- 
ing may be of many sorts; failure in professional life, 

hysical ill-health, poverty, an unhappy marriage, or a 
neurosis, being perhaps the most common forms, But the 
compromise thus arrived at is apt to be a very stable one, and 
the analyst, endeavouring to break it down, is frequently 
opposed in his efforts by both aspects of the personality, the 
moral and libidinal; much as in America both the Churches 
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and the gangsters formed a curious and, at first sight, un- 
natural alliance in favour of Prohibition, from which they 
both derived satisfaction in their different ways. 

These new discoveries of psycho-analysis would seem, at 
the very lowest estimate, to be at least of equal importance 
to the earlier findings with regard to sex. ‘Theyehave cast 
p new light upon an all-important aspect of human per- 
sonality, the moral aspect, in virtue of which man has learnt 
to control his individualistic impulses and become a social 
animal, Having already shown, in Freud’s words that man 
is “far more immoral than he believed”, psycho-analysis 
has ih its more recent developments made us realize also 
that “ he is far more moral than he had any idea of 2. This 
“ morality ”, however, is of a crude and undiscriminating 
kind, often out of touch with the realities of present life, and 
therefore productive of much unnecessary suffering and 
inefficiency—both individual and social. Just as andlysis of 
the individual brings about a greater harmony between man’s 
desires and his moral tendencies, making him both more 
capable and more reasonably moral, so also, we may expect, 
in its ultimate consequences, psycho-analysis must surely 
prove of inestimable benefit in straightening out the tangled 
social life of man. /Other branches of psychology may make 
—are indeed already making—intensely valuable contribu- 
tions to the detailed study of the proper use and development 
of human abilities for any’given purpose. But nowhere else 
than in the psychology of the unconscious is there to be found 
the knowledge which may enable us to employ these abilities 
in a fundamentally more reasonable way; so as to find a 
means of escape from the predicament—at once ridiculous 
and tragic—in which, by general consent, civilization finds 
itself in the present critical moment of its history. 

Whatever value we ultimately place upon his work, there 
can be no doubt that I'reud is one of the most remarkable 
figures in the whole history of psychology. In mere bulk 
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of publication he surpasses all but Wundt (and possibly 
Helmholtz), the Psychological Register of 1932 recording 
no less than 222 books and papers (excluding translations) 
on psychological and neurological subjects, In originality, and 
in intuitive psychological insight, he is undoubtedly a greater 
man than Wundt. Wundt saw thé logical implications of 
the work of his predecessors, Herbart, Weber, Fechner, and 
proceeded to develop them by making psychology an inde- 
pendent science; in this respect his position is unique. Freud, 
however, created in his turn a definitely new approach to the 
problems of the mind, in showing how the unconscious could 
be studied. And in so rdsing he owed surpri isingly little either 
to his predecessors or to his contemporaries. On the purely 
scientific side, his stimulus came, of course, chiefly from 
Charcot and Breuer, but his views generally, it would seem, 
have been more influenced by the great pessimist philoso- 
phers, Schopenhauer and von Hartmann. Freud’s work 
may perhaps even be looked upon as a scientification of van 
Hartmann’s philosophy of the unconscious. But though he 
could no more escape the influence of philosophy than other 
German or Austrian psychologists, Freud was—like Darwin 
—above all a great observer. He was, like James, some- 
what careless of consistency in theory, and used his theories 
as little more than provisional and temporary (though 
doubtless very necessary) structures for the understanding 
and classification of his data. If,‘in recent years, his writings 
appear in places to have taken on a more dogmatic or philo- 
sophic tone, this is because, as he grew older, he seems to 
have felt himself more pressed for time, rather than because 
ef any fundamental alteration of his attitude. Thus Freud 
(unlike McDougall) has no well-rounded system, and. his 
more theoretical contributions are often puzzling to read on 
that account. His charm and his ability lie rather in his deep 
intuitive understanding of psychological facts as they present 
themselves to him. }t must be granted that his methods 
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arg less precise than those of the experimental psychologists. 
But his conclusions seem to be, in some respects, far more 
morfentous, The study of those aspects of the mind to | 
which he devoted himself has not yet entered the stage 
where the precision and control of experiment is possible. 
But it is an outstanding achicvement to have opgned up a 
yast region, which before him had been suspected to exist, 
but never entered by the scientist. It would be absurd to 
refuse to follow him into this region, which appears to be so 
full of promise, merely because the methods of exploration 
are still relatively crude. Available methods inevitably to 
some extent determine the direction of research, but, on the 
other hand, methods will never be devised to cope with 
problems until these problems have been shown to exist; and 
Freud has revealed to psychologists a whole host of new 
problems of the utmost theoretical significance and the 
gravest practical concern, 


CHAPTER IX 
+ ADLER, JUNG AND “TYPE” PSYCHOLOGY 


"In 1912, some ten years after the appearance of psycho- 
analysis as a school, two leading members of this school, 
Alfred Adler and C, G. Jung, broke away from Freud, subse- 
quently to found schools of their own, At first the difference 
seemed mainly one of the relative degree of emphasis placed 
on various points of psycho-analytie doctrine, but before long 
it became apparent that the divergence of opinion was really 
one that affected fundamental matters, and was too great to 

. ‘permit of common work together or the use of a common 
name, Adler’s doctrine then came to be called Individual 
Psychology, Jung’s Analytical Psychology (though these 
terms have at times held other meanings). Both differ from 
Freud in. attributing less importance to sexual factors, but 
apart from this, the two new schools diverge as widely from 
each other as they do from the parent school of psycho- 
analysis itselé. 

The fundamenal feature of Adler’s doctrine is an insistence 
on the desires that are connected*with the assertion of the * 
individual self and of its superiority over other selves--desires 
which themselves arise largely from a fear of inferiority. In 
his early life each individual is inevitably impressed with his 
weakness when confronted with the powers surrounding him, 
Fluman life, in fact, is devoted to the struggle for superiority 
as a compensation for this sense of insufficiency; the “ will 
to power” is the essential human urge. Indeed, Adler’s 
psychology corresponds closely in many ways to the 
philosophy of Nietzsche, Since, in the human race, the 
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» 
female sex is the weaker and for the most part in a sub- 
ordinate position, the quest for superiority often takes the 
form of “an overstrained desire for masculinity »—the 
“ masculine protest ® as Adler has called it. Furthermore, 
each individual has some special point of weakness or 
inferiority, either in Body or mind, When he has dis- 
acovered this, the direction of his search for power is. largely 
‘determined by an attempt to compensate for this “ organ 
inferiority ”, as it is sometimes broadly called. This may 
be done directly, the original inferiprity being converted into 
a superiority by constant exercise and effort; as when 
Demosthenes, the stammerer, became one of the greatest of 
orators, when Sandow, the weakling boy, became a recognized 
strong man of his day, or again, when a person gifted with 
exceptionally little insight into the thoughts and motives 
of his fellows compensates by becoming a psychologist. 
Another method is by developing superiority in sorhe other 
sphere, as when Nietzsche, prevented by physical infirmity 
from being a soldier, substituted pen for sword, and wrote 
a philosophy of power, to compensate for the physical exer- 
cise of force that was debarred him. According to a third 
solution, the individual may take refuge in external diffi- 
culties, in disease or in neurosis, and thus avoid the demands 
of the environment. In this way he saves himself from the 
painful realization of inferiority, and scts himself a “ fictive 
goal” which corresponds to no real achievement in the out- 
side world; paradoxically enough, he may even take refuge 
in a notion of his own unworthiness, one inferiority being 
substituted for another and more painful one. . Therapeutic 
treatment must aim, first and foremost, at discovering the 
patient’s “ style of life ”, his general trend of compensation. 
Such an individual style of life, which is determined at an 
early age and in reference to the family circle, is usually 
found to be the same in all the great fields of human 
endeavour, in social life, in work, in love between the sexes, 
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If the eiapeuetor striving is to be satisfactory, however, 
it must be useful and socially apprgved—a notion clearly 
* analogous to Freud’s “ sublimation ”, x 
Indeed, in much of this there is nothing intrinsically 
opposed to the findings of the psycho-analytic school; much 
even willebe found in the writings* of this school, though 
usually, expressed in other terms; for Freud has never denieck 
the ego, and in his later writings it has taken up an ever more 
important place. It is rather in what Adler denies, than in 
what he asserts, that the incompatibility of Individual 
Psychology with psycho-analysis is found to lie. /Adler has 
made many valuable contributions to the study: of self- 
assertion and agpression. But, judged by psycho-analytic 
standards, there is little place for sex, or love, or sympathy 
within his system. And, together with sex, he has throwy 
out much of that rich insight into the complexities of mental 
life that psycho-analysis had won. Intra-psychic conflict, 
repression, condensation, displacement, even the idea of the 
unconscious itself—these have all vanished, or very nearly 
so, from the later expositions of Individual Psychology. To 
the psycho-analyst, Adler appears to have sacrificed the 
whole for the sake of an exaggerated insistence on a part. 
Small wonder that there is at present little possibility of 
understanding or co-operation between the two schools. 
Adler’s psychology, as distinct from Freud’s, has made 
considerable progress recently, esjfecially as regards popular 
estimation in America, where it has enjoyed a distinctly 
favourable press. It might at first seem strange that “ such 
a cheerless view of life’, as Freud has well described it, 
should have met with so ready a reception. Perhaps Adler’s 
doctrines have a peculiar applicability in a land in which 
individual ambition to “make good” is regarded as of 
greater moral significance, and has at the same time (in many 
spheres) a greater chance of success, than in other longer- 
settled countries. Perhgps, however, Freud’s further words 
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in this connection point to an even more fundamental aspect 
of the Adlerian appeal; for “ we must not forget ”, he says, 
« Rat, weighed down’ by the burden of its sexual desires, * 
humanity is ready to accept anything when tempted with 
Eeacancy over sexuality? as a bait”. 
* Adler's departure from Freud takes the forme of restric~ 
,tivn and elimination, of much that in psycho-analysis was con- 
sidered essential, Jung’s revolt made usg of the opposite 
method of extension. Thus, the “libido”, which in the 
psycho-analytic sense meant the sum total of the “com- ' 
ponent instincts” entering into the sexual urge, means in ‘ 
Angllytical Psychology the sum total of aid impulses—the 
equivalent of Bergson’s élan vital. The unconscious is 
extended so as to include a deeper layer, common to the 
‘whole race, the “ Collective Unconscious ”,which contains the 
“archetypes ” that express the primitive concepts, needs and 
aspirations of humanity, as well as the “ Personab Uncon- 
scious”, which contains repressed material from the 
individual’s own experience. According to Jung, it,is the 
business of analysis as a whole to envisage the future of the 
individual as well as to disentangle his past. Dreams and 
symbols have a “ functional ” as well as a material ” signifi- 
cance; by virtue of the former thcy refer to mental states and 
tendencies, whereas by virtue of the latter (which alone was 
stressed by I'reud) they refer, of course, to material objects or 
persons, A good many f what are held to be direct (ie. 
non-symbolic) expressions by the Freudians are regarded as 
functionally symbolic by Jung.) Thus a dream-image of the _ 
father might stand for thé primitive ideas of power, 
authority, tradition; the mythological story of castrating the 
father would stand for an overcoming of older or more cén- 
servative ways of life by newer ones; while numerous other 
ideas (including many of a sexual nature) may be symbols of 
the “ libido *. It is with regard to this “ functional ” symbo- 
lism that the rift between Freud and Jung first became clearly 
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apparent. there i is no serious dispute as to the existence of 
functional symbols (which were a discovery, not of Jung 

himself, but of Herbert Silberer); there is, however, mfich 
difference of opinion as to their relative importance, To 
Jung they are of great significance as indicating the general 
movements and orientation of the whole libido (in his wide 
sense); by the Freudians they are looked upon suspiciously, 
as an endeavour (perhaps both on the part of the patient and 
on that of the analyst!) to escape from the unwelcome 
tendencies revealed by a study of “ material ” symbols. It 
must be admitted that much of Jung’s psychology has a 
somewhat mystic air which makes it distinctly difficult both 
to grasp and to criticize. There is no doubt that, like Adler’s, 
it has made some useful additions to the body of knowledge 
acquired by psycho-analysis itself, The question is whether, 
these additions have not been paid for very dearly by the 
neglect of other, even more valuable, concepts, laboriously 
achieved in the course of analytic work. 

Two other aspects of Jung’s work must be mentioned hee 
In his earlier days he carried out a series of important 
researches on the associative word reaction. This method, 
invented by Galton and developed by Wundt, had been 
exploited by the latter for the investigation of the more 
cognitive aspects of the association process. To Jung belongs 
the great credit of showing how this process is also influenced 
by orectic factors—not the voluntfrily induced determining 
tendencies of Watt and Ach, but more permanent (sometimes 
even unconscious) affective attitudes, If the subject is given, 
a list of words and asked to react to each as quickly as pos- 
sible with the first word that occurs to him, certain words in 
thé list will very likely be connected with emotional 
tendencies or themes, and the reactions to these words dis- 
play as a rule some special characteristic, The reaction may 
be long delayed; as though the subject were endeavouring to 
reject unpleasant associatjons; in extreme cases he may even 
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be unable to respond at all (in the same way that an 
unpleasant situation tends to produce a temporary paralysis 
of action). The stimulus word may be repeated before the * 
response is given (just as in ordinary life an astonishing, 
unusually significant, or unwelcome, phrase, that we have 
heard may be repeated§. Or the subject may be unable to 
stespond with the same reaction word, when the whole, cxperi- 
ment is repeated after a short interval (as though he were in 
this case unwilling to remember, or were secking, as it were, 
a new way of escape). The woyd association experiment 
thus 3 provides us with a sort of psycho-analysis in miniature, 
and ‘has indeed often been used as a preliminary orientation 
for a deeper study of unconscious complexes. Or again it 
may be employed as a means of detecting more recent and 
femporary emotional disturbances, such as the guilt connected 
with a real or fictitious crime. In the last-named form it 
has become a favourite class-room demonstration. * 

» The other aspect of Jung’s work to which we referred 
consists in an elaborate contribution to the theory of 
individual types, As soon as the interest of psychologists 
began to be directed to individual differences, there arose a 
very natural desire to classify individuals according to the 
type to which they belonged, Galton had made a beginning 
in the case of images, and many others have attempted to 
follow up his work by an endeavour to classify persons as 
“ audiles ”, “ visiles ”, “ Cactiles ”, etc., according to the kind 
of imagery that predominated with them. Unfortunately, 
here as elsewhere, it nearly always turned out that the great 
majority of people did not belong to any of the more 
obviously striking types, but, having no pronounced. pre- 
ponderance in any one direction, could only be described ‘as 
belonging to an “intermediate” type. Ideally, if we are 
to distinguish individuals as belonging to types, there should 
be no overlap between the types. It should be as easy (after 
proper exarhination) to say to which of two (or more) types 
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an individual belongs, as ie is to say whether he js 
anatomically male or female (where cases of doubt, corre- 
“sponding to an hermaphroditic “ intermediate” type, “are 
negligibly few). Actually, in matters of the mind, we 
find that there is practically always more or less 
of any characteristic, a continuous gradation from one “ type ” 
to another, and not a sharp division into groups. Neverthe-. 
less, both our practical needs and our intellectual comfort 
often demand that we should make some kind of classifica- 
tion, and in setting out on,such a task we are apt to be struck 
by exceptional cases which present certain characterfstics with 
unusual clearness, We search for others like them, and, in 
so far as we succeed, we group them together as a type. 
There is no harm in doing so, as long as we remember that, 
there is almost sure to be a continuous transition from one, 
type to its opposite, and that our types (just because they” 
are exceptional and therefore striking) are likely to include 
only a minority of any fair sample of the total populations 
Anyhow, the limitations that have been shown to attach to 
the use of types have not discouraged psychologists from 
osing ever new varieties. 
"Fit list of psychological types is one of the most 
bitious that has been proposed. He employs a twofold 
basis of classification into attitude types and function types, 
There are two general attitude types—introvert and 
extravert respectively, The intfovert directs his libido 
inwards and orients himself towards the environment 
from the subjective point of view, adapting reality to his own 
subjective needs as far as may be. The extravert on the 
other hand is interested in reality for its own sake and adjusts 
himself to it. Ifa person is consciously ext’ aver t, he tends 
to be unconsciously introvert, and vice versa.’ There are 
four function types, the thinking, feeling, sehsation, and 
intuition types respectively. * Of these the thinking and 
feeling types (together galled the rational types) bear the 
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same relation to one another 88 the two attitude types; and 
similarly in the case of the sensation and intuition type 
(toBether called the ifrational types).) Kant would be an 
example of the thinking type, when introvert; Darwin of the 
same type, when extravert. A person of the feeling type is 
swayed more by his emetions than by his reason; when intro- 
avert, his feeling is intensive and strong, when extravert he 
(or more usually, i in this case, she) is governed by the “ logic 
of feeling ”, as in the case of a lady who protested “I can’t 
think what I don’t feel.” An example of the introvert 
serisation ‘type would be the artist who is interested in the 
outer visible world for what it suggests to him, whereas the 
country squire, who has a blunt crude interest in outer things 
for what they are, would. represent the extravert sensation 
type. / Finally Blake, the mystic, might stand for the intro- 
vert intuition type, Lloyd George, the politician with an 
amazing adaptability to the particular audience oresituation 
with which he is confronted, for the extravert intuition type. 
Jung’s Psychological Types (1923), in which he expounds 
and illustrates this doctrine, is a fascinating work, and very 
high claims have been made for it, as when Baynes, its 
English translator, says that “for practical psychologists it 
must assuredly be regarded as the foundation of the science, 
for in no other work do we find basic psychological principles 
whose validity is commensurate with the undeniable facts of 
man’s historic developmtnt and the realities of individual 
experience”, Few psychologists would be prepared. to dis- 
pute the truth of the latter portion of this statement; but 
whether Jung has, in his type doctrine, really given us the 
“ foundation ” required, only time and much further work 
will show. Some statistical researches directed to this prdb- 
lem have been undertaken, but there is yet some doubt among 
investigators as to whether introversion and extraversion, 
can be looked upon as unitary traits, as Jung’s treatment sug- 
gests, or whether they are not rather a conglomeration of 


302 A HUNDRED YEARS OF PSYCHOLOGY 


factors that fust be further dialysed. Nevertheless, if this 
doctrine stimulates research sufficiently to provide its own 
-proof, confutation or correction, it will have proved as tise- 
ful as we can reasonably expect at the present stage of 
knowledge. 
Two other samples of type theogy in recent psychology 
may be briefly touched on here. On the basis chiefly of a, 
study of the physique of psychiatric patients, Kr etschmer™ 
distinguishes four main types: the athletic type (with strong 
skeleton, broad chest and powerful musculature suggestive 
of the gorilla), the astherfic type (tall and thin, reminiscent 
of the chimpanzee), the pyknic type (short and bfoad, 
showing some resemblance to the orang-outang) and the 
dysplastic type (the inevitable intermediate category). 
On the mental side he finds that members of the pyknic typé 
are liable to manic-depressive insanity, while the other types 
are more likely to succumb to dementia precox, paraphrenia 
of paranoia, all of them diseases which involve some degree, 
of dissociation or disintegration of the personality. Arguing 
from the abnormal to the normal, Kretschmer would make 
all persons fall into one or other of two large types, the 
cycloids, distinguished by their sociability, good nature and 
tendency to alternating moods, and the schizoids, with a 
greater tendency to be unsociable, reserved, timid, sensitive, 
silent or eccentric. These types have, since the publication of 
Kretschmer’s book on Kérperbau eund Charakter in 1921, 
been the object of considerable thought and observation, Van 
de Velde, the author of a very popular book on marriage, 
has even made them the basis of his advice on the choice of 
a life partner, There seems little doubt that there is a real 
cofrespondence between bodily form and liability to par- 
ticular types of mental disease in the sense indicated by 
Kretschmer, but the existence of any similar correlation 
between physique and certain mental characteristics within 
the range of normal variation is still a matter of dispute, 
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E, R. Jaensch’s types are fXe result of foll8wing up an 
interesting psychological discovery. In 1907 Urbantschitsch 
drew attention to the fact that there exist in some persons 
images of a perception-like clearness (so-called “ eidetic ” 
images), differing markedly in many respects from the 
images previously descriped in psychological literature. Ten 
years later Kroh started systematic work upon these images, 
and. since that time they have been the principal object of 
interest in Jaensch’s labor: atory at Marburg. These images, 
it now appears, are found in a large proportion of children 
but’ tend-to disappear in later life, though they are pre- 
served in the case of a minority of individuals. The images, 
when present, exhibit differences both in degree and kind. 
It is the latter or qualitative difference that serves as a basis 
for the proposed. types. In some persons the eidetic image 
éan be relatively well controlled, behaving in this respect like 
the “ memory-image ”, In others it has more the jntrusive 
character of the srehiney “ after-image ”; its form and colour 
cannot be changed, nor can it be banished by an effort of will, 
The first class of individuals constitute the B (or Basedowoid) 
Type and there is some evidence that they include an unusual 
number of persons of artistic ability, that they are dis- 
tinguished by a somewhat enlarged thyroid gland and a 
liability to powerful reactions of the sympathetic nervous 
system. The second or T (tetanoid) Type seems to corre- 
spond somewhat to Jung’sExtravert Type, reacting rather to 
external than to internal stimuli; still other characteristics, it 
is suggested, may be found in the various classes of “ mixed ” 
imagery. It is as yet too early to say what may be the ulti- 
mate value of these distinctions; here again, however, the 
distinction of types is giving rise to much useful work, whieh 
if persevered in, can scarcely fail to produce results of value, 
though not necessarily of the kind originally anticipated. 
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ihe Iv seems clear that the eventual significance of the “ types ” 
1p tar that we considered in the last chapter and of the many others 
f ra that have been proposed must depend upon their treatment 
vy by statistical methods. “Such statistical methodeare sow 
available, having entered psychology by another chafnel, 
that of mental tests. We have seen how both the mental 
test and the corresponding statistical procedures originated. 
with Galton and were developed by Cattell, We havé 
called attention also to two important adumbrations of mental 
testing, as it was later to be practised, the “combination 
method” of Ebbinghaus and in the various experimentg 

which Binet carried out on his daughters. . 
As in so many other cases, the stimulus to further progress 
in this field came largely from problems connected with the 
abnormal. | In 1904, the year after the appearance of his 
Eide Expérimeniale, Binet was asked by the French 
Minister of Public Instruction to serve on a committee 
appointed to study methods of dealing with the “ backward ” 
child. One of the most importan®problems encountered by 
this committee was to find some means of distinguishing 
between lack of ability on the one hand, and laziness or lack 
of interest on the other. Together with Simon, Binet devised 
a_series of tests arranged in order of incr€asing difficulty. 
Fe published in “1905, these tests Underwent a number of 
revisions, reappearing with modifications and additions in 
1908 and again in 1911. In their Jater form the tests aimed 
at measuring intelligence in terms of“ mental age”, i.e. at 
establishing norms for each year of growthy'and with their 
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help, diagnosing quantitatively’ any given child?s ability as 
nornial, above normal, or below normal. In the two latter 
cases? the child could, by means of the scale, be said to have 
a mental age that was just so many years or months in 
advance of or behind his chronological age. 

The Binet tests proved a great success, were ,presently 
translated and adapted for use in various countries, notably by 
Goddard, Yerkes and Ternian in America, hy Burt in Eng- 
land, by Treves and Saffiotti in Italy. Meanwhile other 
investigators, chiefly in America, had been devising further 
test, Indeed, as already indicated, apart from Galton, Binet 
and. Ebbinghaus, America was the true home of mental test- 
ing, which was a natural outcome of the predominant interest 
in individual differences that distinguished American psycho- 
Igy. The term “mental test” itself was due to Cattell, 
who, as we have mentioned earlier, tested students entering 
Columbia even in 1896; and during the nineties attempts at 
testing were made by at least some half-dozen investigators of 
repute. Early in the new century further important pioneer 
attempts were made by Kirkpatrick, Kelly, Norsworthy and 
others, the two: last named comparing groups of normal 
and defective children, and showing that the defective were 
not a separate “species”, but that there was a continuous 
transition from the most intelligent of the normal group to 
the most dull of the defectives. 

What chiefly distinguished these earlier American tests 
from those of Binet was that, following the laboratory 
tradition, they were largely confined to the simpler scnsory, 
perceptual and motor processes, in which laboratory measure- 
ments had hitherto been imost successful, whereas Binct 
boldly took his test situations from ordinary life, and. this 
from the start found himself dealing with the “higher ” 
mental processes, Binet’s.procedure (which was also to some 
extent that of Ebbinghaus) proved itself to be the more fruit- 
ful, for reasons that have since become apparent. In fact it is 
7 T 
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‘remarkable that “ tests ” hav achieved their greatest success 
‘in Just this field, into which laboratory methods, aiming 
principally at a determination, of thé “laws” of the ntind, 
only penetrated slowly and with difficulty. Encouraged by 
the ease with which the Binet scale could be applied and by 
the interegt of the results obtained, there were soon a host of 
workers devising new tests and applying old ones. In fact, 
during the greater part of our last period, mental ‘testing has 
been one of the most popular of all branches of psychology, 
and. the importance of the new departure into the study of 
individual differences—Which we owe to the insight of 
Galton and Cattell and what we may perhaps call the intfition 
of American psychologists generally—has become more and 
more apparent. Apart from the elaboration of new tests of 
evel” greater convenience and diagnostic value, the chidf 
further developments achieved by all this work may perhaps 
be summarized as follows : 

(1) The realization of the desirability of distinguishing 
in these tests between results due to innate gbility on the 
one hand and to experience and education 6n the other. 

(2) The distinction between “ linguistic” tests (such as 
Binet’s, in which facility in the use of language plays a part) 
and “performance” tests (of which the form-board—a 
simplified puzzle of the jig-saw kind—and the maze, are 
perhaps the best-known examples). 

(3) The distinction between “éndividual tests ”, in which 
each subject is tested singly, and “ group,tests ”, in which 
a large number can be tested simultaneously, The former 
enjoy some of the advantages of laboratory conditions, in 
that the objective measurements obtained can be supple- 
rfented by observation of the subject’s behaviour, They 
lend themselves, therefore, to the intensive study of impor-~ 
tant individual cases; whereas group tests have the advantage 
that they allow of a more extensive and statistical study 
of the distribution of, abilities among certain classes of 
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individual, The most magniftent of all the achievements 
of ‘psychology on the quantitative side was the application of 
a set of linguistic and performance tests (the celebrated 
Army Alpha and Beta tests) to nearly two million recruits 
of the American Army upon the entry of the United States 
into the Great War im r917—the data from yyhich vast 
experiment have been, and still are, being used to, throw 
light on many problems concerning differences in ability 
between persons of different races, social classes, occupa- 
tions, etc. 

(4) The comparison of test scores with estimates by quali- 
fied ‘persons (teachers, fellow scholars, etc.), so that the 
tests might themselves be tested as to what they measured. 
In the early days of so-called “intelligence ” tests, it was 
very desirable to see how far the individual’s “ intelligence ”, 
as measured by a test, corresponded to his intelligence, as 
estimated by those who had good opportunities of judging his 
cgpacity. It has since been found that good tests of intelli- 
gence generally correspond so highly with conscientious 
estimates made under favourable conditions, that these latter 
can now usually be dispensed with. Indeed there is every 
reason to suppose that‘'a good set of tests gives a better 
measure of ability than any estimates that can be obtained 
under ordinary conditions. 

(5) The application of tests to problems of group differ- 
ences, The original stimulus to the work of Ebbinghaus 
and Binet arose from the practical need of distinguishing 
between “ normal ” and mentally defective children for pur- 
poses of education. It was soon found that tests were equally 
suitable for dealing with other interesting group differences, 
such as those mentioned above under (3), differences of sei, 
of heredity, of age, etc, (these latter coming into prominence 
very eatly owing to the work of Binet himself and of Stern). 

(6) The devising of tests for mental qualities or charac- 
teristics other than those of general ability or © intelligence ”, 
oon 
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for the measurement of which they were first created. In the 
beginning there was a tendency to assume that this ability, 
as measured, was independent of what had been leat by 
experience, It was soon found that, though this assumption 
was not entirely justified, it was at least possible to construct 
tests that,depended very little onsexpericnce, but that on 
the other hand, an alteration of the tests in the opposite 
direction enabled them to measure the subject’s degree of 
educational achievement, as distinct from his capacity. Thus 
there grew up a series of educational tests designed to fheasure 
progress in the ordinary subjects of the school curticulum— 
tests which to a considerable extent are capable of replacing 
the more usual forms of examination; they are in fact both 
easier and more. reliable to mark and more convenient to 
apply, elicitirig a much greater amount of information in‘a 
given time, Other_tgsts were devised to deal with what 
appear ‘to be the more “ specific ” abilities involved in school 
work, in ordinary life and in various careers. Still othars 
aimed at measuring the orectic features of an individual, 
at throwing light upon his femperament and character, his 
tendency to neurosis, his moral development, and so on. 
Here, very considerable difficulties have been met with, 
and, in spite of a good deal of work during the last 
ten years, progress has been slow; although the situation 
is far from hopeless, it must be admitted that there 
exists to-day scarcely a single Well tried-out, convenient 
and reliable test in the sphere of character, the practical 
and theoretical significance of which is really understood. 
The complex conditions of the orectic life appear to 
make both the application of tests and the interpretation 
of the results obtained more troublesome than in the 
sphere of cognition. Nevertheless the really determined. 
attack made quite recently by Hartshorne and May (whose 
reports were published in three volumes dealing respectively 
with “Deceit”, “Sesvice and Self-Control” and the 
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“Organization of Character} has achieved fesults of a 
definitely more pr omising kind, and many psychologists are 
now*beginning to look*forward to the time when, some at + 
any rate, of the more important orectic qualitics of the 
individual will be within range of the routine methods of 
the tester. , 

. (7) The application of tests to wider practical ‘problems, 
Thus the American Ar my tests aimed bee at the elimination 
of those who were too stupid to be of use in military service, 
and at*the discovery of those who might be expected to 
deserve rapid promotion, or who cold be selected for special 
types’ of work calling for particular ability. In recent years 
tests have been applied to immigrants to the United States 
and the results obtained have played a part in fixing the 
relative size of the “ quotas ” assigned to various countries; 
they have thus become a factor in determining no less 
important a matter than the racial constitution of thespopula- 
tion of America, Further applications of tests (both those 
of géneral ability and those of specific abilities) ‘have been 
concerned with what has come to be known as vocational 
psychology, itself a twofold undertaking, embracing in the 
first place “ vocational selection ” of individuals suitable for 
any given kind of work, and in the second place “ vocatiqnal 
guidance ” of the individual with a view to discovering the 
most suitable work for his particular abilities, 

(8) he development af statistical procedures for dealing 
with the data resulting from the use of tests—mobre especially 
of various methods of calculating “ coefficients of correla- 
tion ”, ic, single numbers expressing the degree of relation- 
ship between tests. According to all the principal methods in 
use these numbers become unity when there is a perfect corre- 
spondence between the two abilities intercorrelated, i.e, when 
the persons getting the first, second and third best scores in 
the one test occupy similar positions in the other test, and so 
on throughout; any lesser correspondence being expressed as 
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a fraction. Thus 0.80 would indicate a high correlation and 
0.20 a low one, 0.00 the complete absence of correlation and 
—0.65 a moderately high inverse or “ negative ” correldtion 
(where those who are good in one test tend to be bad in the 
other), The need for some such method of correlation had 
been realized by Galton, and the nathematical foundations 
of the method had been laid by Karl Pearson, who himsel£ 
built upon the much earlier work OF the I’rench mathema- 
tician Bravais, But it was C, E. Spearman who first realized 
the full importance of correlation for psychology, who 
devised new and simpler ‘methods of calculation, who elabo- 
rated methods for correction of the errors inherent in the 
“crude” correlation co-efficient, and who by much further 
work, both mathematical and experimental, showed how 
mental tests could be used to attack an all-important problem, 
of general psychology—no less a problem indeed than that 
involvec in the ancient doctrine of faculties. He thus 
united the psychology of individual differences with the 
psychology of Jaws or principles, the apparently divergent 
schools of Galton and of Wundt, and proved that the former 
could fructify the latter.” It is to Spearman, far more than 
to anyone else, that we owe our present knowledge as to 
the structure or “ make-up ” of the human mind, together 
with the necessary methods for increasing this knowledge 
by further research. His achievement, which is one of the 
most remarkable in the whole héstory of psychology, has 
given an entirely new significance to mental tests and indeed 
to the study of individual differences generally. In what 
follows we must deal briefly with some of the main features 
of his work, 


CHAPTER XI 
; 
SPEARMAN AND THE “ FACTOR” SCHOOL , 


Spearman entered psychology relatively late in life, studying 
with Wundt and Miiller' after resigning a commission in the 
British Atmy—an unusual approach to the problems of the 
mind. In 1907 he was put in charge of a small and new 
psychological department at University College, London, in 
succession to McDougall; his laboratory being equipped for 
the most part with apparatus brought from the Freiburg 
aboratory vacated by Mtinsterberg, when the latter left for 
America. Here he remained till he, in his turny left for 
America in 1931, and in his twenty-four years’ work in 
London he founded one of the most ,important modern 
schools (the “ Factor School ”, as it has been appropriately 
called in Psychologies of 19 930), attracted numerous students 
from various parts of the British Empire and elsewhere, and, 
together with them, produced a very Jarge quantity of work, 
much of which was embodied in his two important books, 
The Nature of Intelligence and the Principles of Cognition 
and The Abilities of Man, published in 1923 and 1927 
r espectively, 

" Already in 1904, however, he had published an article 
in the American Journal of Psychology, which adum- 
brated the most important portion of his doctrine. This 
doctrine implies the existence, on the onc hand, of a genctal 
factor of ability (subsequently called .g), varying in power 
from one individual to another, but operative to some extent 
in all performances; and, on the other hand, of a large num- 
ber of highly specific abilities (coflectively called s), some 

ix 
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one of whicfi at least is also"operative in each performance, 
though the relative importance of g and 5 may vary 
greatly from one performance to another, ‘) Spearman’s view 
of the “abilities of man” may thus bé designated a two 
factor theory-; a theory which, as he himself points out at 
length in his ‘Tater works, differs from any of the theories of 
intelligence ” previously held’ ¢ Such theories were of three 
kinds—the “ monarchic” view, accor rding to which there is 
one unitary faculty or ability, strong in those who are 
intelligent, weak in those who are dull or stupitl; the 
“ oligarchic ® view, according to which there area few’ big 
facultiés,* judgment”, “memory”, “ imagination ”, “etc.; 
and the “ anarchic ” view, according to which all abilities are 
independent’ ‘of one another (so that any series or “ battery ” 
of tests can‘ only measure an average, general level or sample 
of the whole). Now, if we apply a number of tests to a 
group of people and draw up a table of correlations between 
the tests, the result should vary according to which of these 
theories is true. The monarchic doctrine demands very high 
correlations thr oughout (since ex hypothesi the same general 
ability is involved in all the tests); the oligarchic doctrine 
demands that there should be very high correlations between 
some of the tests (those that measure the same faculty), and 
very low correlations in other cases (when the particular tests 
correlated measure different faculties); while the anarchic 
doctrine demands very low or zeto correlations throughout 
(for ex hypothesi each test measures an independent ability), 
Actually the results obtained from the enormous mass of data 
now available are in accordance with none of these theories, 
Correlations tend to be positive, but on the whole are neither 
very high nor very low. Further inspection, however, shows 
that there is some sort of order or principle governing the 
size of the correlations; and by the application“of various 
mathematical criteria (the latest and most convenient being 
known as the method of “tetrad differences”) Spearman 
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shows that the natire of this*order is such as*to imply the 
existence of g and s, as above described, the s’s, moreover, 
beiitg shown to be foi the most part astonishingly specific,* 
so that two tests have to be extremely similar before s is com- 
mon to the two. ' We are left, therefore, with one quite 
general factor, correspondingly roughly to the “ intelli- 
gence ” of common speech, which is supplemented by a great 
number of specifie factors. 4 

The next problems obviously lie in the direction of defining 
furthér the nature of both g ands, Spearman himself is 
inclined “to think that in the last’resort g corresponds to a 
general fund of cerebral energy, that s corresponds to parti~ 
cular engines and that (pursuing the same analogy) conation 
represents the engineer, who determines when and to what 
purpose the energy and engines shall be used. / Others are 
inclined to consider g as corresponding to some general struc- 
tural guality of the cortex or nervous system; still others look 
upon it as the total effect of a very large number of elements. 
It is generally admitted that at present we have no evidence 
which can enable us to decide conclusively in favour of one or 
other of these views. Our uncertainty as to the ultimate 
nature of g, however, in no way invalidates the concept of g 
itself, nor interferes with the measurement of g either for 
practical or for theoretical purposes. The pure or applied 
psychologist is indeed no worse off here than the physicist or 
the electrical engineer, Who make their electrical measure- 
ments and use electricity for the satisfaction of human needs 
undeterred by their uncertainty as to the ultimate nature of 
electricity itself, 

Nor are we debarred by this ignorance from carrying out 
further investigation into the'particular ways in which g and s 
manifest themselves; ig ‘Indeéd, Spearman and his pupils have 
“already gone far in this direction. It will be remembered that, 
in dealing with Gestalt (p, 248), we had occasion to mention 
‘Spearman®s three “ noegenetic laws” ™ the laws accor ding to 
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which the mind creates new’ mental content: the laws of 
“apprehension of experience”, of “ eduction of relations 
sand “eduction of correlates” respectively. "Reviewing the 
evidence available (mostly the result of his own “ factor ” 
school), Spearman concludes that g manifests itself in all 
operations,involving noegenesis according to the second and. 
third lgws, just in proportion to the cxtent that these operas 
tions themselves, are noegenetic, ) (Suitable data are not yet 
available for making any similar statement with regard to the 
“ first law, since'adequate “ tests ” involving thid law have not 
yet been devised.) Furthermore, if we study different kind $ 
of noegenetic operations, we find that the presence and extent 
of g is unaffected by any change, either in the nature of the 
operation itself (as when we educe different kinds or relation, 
those of space, time, causality, attribution, etc), or in the 
materials—in Spearman’s terminology the “ fundaments »— 
upon which the opcrations are carried out (sensations, per- 
ceptions, images, thoughts, feelings, etc.). If we wish to meae 
sure g, therefore, we must take care that our tests involve 
noegenesis in a high degree, but, apart from this, it 
matters little what the actual operations are—hence the justi- 
fiability of Binet?’s “ hotchpot ” procedure, | 
On the other hand, it has been possible also to define the 
conditions of s, which seems to play a part in any performance 
just in so far as influences from one or other of three sources 
are involved, ie. from the sense’ organs, from the motor 
organs or from retentivity. The last mentioned is perhaps 
the most interesting and novel of all these important dis- 
coveries, It was pretty well known, for instance, that (to 
take extreme cases) deafness, blindness or muscular weakness 
did not necessarily imply stupidity; it was not so clearly recog- 
nized that memory had no connection with intelligence—a 
fact assuredly of the greatest importance to general psycho- 
logy and one of the many triumphs of the factor school. 
Spearman even goes farther, and in a recent paper suggests 
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that, in a sense, memory is respbnsible for all erfor, inasmuch 
as the proximate cause of all mistakes is to be found in the 
carrying over through ‘retention of some character from one * 
item of experience to another to which it does not properly 
belong, this displacement of the character being accompanied 
by a corresponding belief, The more remote cayse of mis- 
takes may, of course, lie in conation (as Freud in particular + 
had shown), but the immediate mechanism through which the 
mistake is committed lies in the false trick of memory. Often 
in suclt cases we make use of a retentive process when a process ‘ 
of @duction is really called for; as in many mistakes com- 
mittéd in the performance of‘mental tests. 

‘In addition to the three qualitative laws already mentioned 
Spear man cnunciates five quantitative laws which indicate the 
Zonditions under which the noegenetic processes occur, 
These are: 

(1) The law of span, according to which “ every mind‘: 
tends to keep its simultaneous output constant in quantity, 
however varying in quality”. Quantity here seems at first 
to have two aspects, clearness and speed, Clearness itself, 
however, can be sub-divided, since, within certain limits, we 
can focus our attention very "narrowly, or “spread” it over 
a greater field (though at a proportionate sacrifice of the 
clearness with which we envisage any part). More correctly 
then, the law of span has really three aspects: intensity, 
extensity and. speed andait has been found that g manifests 
itself in all three. 

* (2) The law of retentivity, This also has three aspects : 

(a) The Jaw of inertia, according to which “ cognitive pro- 
cesses begin and end more gradually than their (appar ent) 
causes”; (b) the law of dispositions, according to which 
. cognitive events by occurring establish dispositions which 
facilitate their recurrence ”; and (c) the law of associations, 
according to which “ cognitive events by occurring in com- 
pany tend to do so with greater ease”, As already indicated, 
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g plays little or no part in these; from a person’s retentivity 
we can infer nothing as to the extent of his g. 

+ (3) The law of fatigue, which is {n a sense the opposite 
of the law of retentivity, and according to which “ the occur- 
rence of any cognittve process produces a tendency opposed 
to its occurrence afterwards”. Sorfar as the present evi- 
dence goes, there appears to be but little if any relation 
between an individual’s g and his liability to fatigue. 

(4) The law of conative control, according to which “ the 
intensity of cognition can be controlled by conation ”.* This 
law touches on a matter Which has been supposed ‘by some 
(by certain psycho-pathologists, for instance) to limit gréatly 
the usefulness and reliability of mental tests aiming at a pure 
measure of cognitive ability independent of conative factors, 
It is evident, of course, that all tests of this kind imply £ 
willingness to co-operate on the part of the subject, The 
necessary degree of willingness does appear, however, to be 
actually forthcoming from the vast majority of subjectg 
under the usual circumstances in which tests are carried out. 
Even the more subtle influences which might come from 
more or less unconscious inhibitions or contra-suggestibility 
seem to be circumvented in most instances, though both con- 
scious and unconscious opposition does undoubtedly occur 
sometimes, especially in pathological cases, and there is still 
need for research upon this most important point, Never- 
theless, on the whole, it would appear that the very artifici- 
ality of the test situation, which thus to a large extent 
eliminates everyday habits, ambitions and anxieties, is of 
advantage here, the test being in this respect superior to the 
ordinary form of examination, Extremely high degrees of 
cofation, moreover, appear to have much more effect on 
speed than on “intensity” or “extensity ” of span; tests 
that depend primarily on clearness demand only a degree of 
conation that is readily put forth by everyone without any 
extraordinary incentives,, Under the usual test conditions, 


SPEARMAN AND THE “FACTOR” sciioor, 314 


therefore, and with the emfloyment of reasonable pre- 
cautions, it may be said that the measures of ¢ obtained from 
mefttal tests are comparatively little influenced by conative” 
factors. 

(5) Finally there is the law of “ primordial potencies ”, 
which “ in a sense lies dveper than all the others *, It states 
that “every manifestation of the preceding four quantitative 
laws is superposed upon, as its ultimate bagjs, certain purely 
physiological influences ’—such influences as age, health, 
heredity, the effect of drugs, and so on. Considerable work 
has been done in this field, both inside and outside the 
“ fattor ® school, though more still remains to be accomp- 
lished. As fepards age, the rather surprising discovery has 
been made that g does not appreciably i increase after the age 
of fifteen or thereabouts; the improvement in so many per- 
formances in ordinary life after this age being due to | 
increased knowledge, experience and practice. There is 
even some possibility that g declines as soon as adolescence 
has been passed, though the evidence on this point is as yet ' 
by no means conclusive. What is certain, however, is that, in 
later life, memory declines much more rapidly than g—a 
fact for which casual everyday observation had fully pre- 
pared us, a fact, too, which again emphasizes the mutual 
independence of g and retentivity. 

Much work has also been done on heredity, with the 
result that the general tendency of offspring to resemble 
parents in amount of g seems very well established—a 
matter that is, of course, of prime importance from the 
eugenic point of view.! Of particular significance in this 
connection is the continuation of the work on twins— 
originally started by Galton. Thorndike, in 1905, abd 
Merriman, i in 1924, showed that twins resemble one another 
in intelligence more closely than do other brothers and 
sisters, Indeed, according to Merriman the correlation in 
the, intelligence-measures of like-sex twins approaches even 


318 A HUNDRED YEARS OF PSYCHOLOGY 


to unity! “An extensive gtudy of feeble-mindedness by 
Goddard, published in 1917, seemed to show that well- 

marked cases of mental deficiency depend on a Mendélian 
“ vecessive ” trait, normal intelligence being “ dominant”. 
His results are difficult to bring into harmony with the fact 
that (as already mentioned) other*researches have shown 
that feeble-mindedness is not a “ species ” but that there is 
a continuous transition from genius to imbecile, This last 
fact suggests dependence of g not upon one but upon many 
unit factors, An analogous case however is to be fond on 
the physical side. We know that human stature’ depends 
on many factors, and has a similar statistical distribution; 
nevertheless one particular type of dwarfism is a Mendelian 
trait. In view, however, of the complexity of the problemg 
of heredity, some discrepancies at this stage of our knowledge, 
are hardly to be wondered. at. 

With ‘regard to race, the present evidence points rather 
strongly to the existence on the average of somewhat greates 
g in persons of Germanic stock than among the inhabitants 
of Southern Europe; while in America the white race as a 
whole seems superior to the coloured (in mixed populations 
it has even been found that g increases with the proportion 
of white blood). But in all such work it is far from easy to 
obtain quite comparable samples of the respective popula- 
tions, and the possibility of errors arising from this source 
cannot as yet be said to have beer? entirely eliminated. In 
any case, moreover, it must be borne in mind that the indi- 
vidual differences within each group are vastly greater than 
the differences between the groups as such. 

“ "As regards health and bodily fitness, there is evidence to 
show that, on the whole, more intelligent persons enjoy 
bodily as well as mental superiority. In childhood, at any 
vate, greater g goes with greater height. T'erman, who 
made a special study of a selected group of “ gifted ” 
children, found them to be more than usually immune from 
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physical ailments (while at thé other end of the scale the 
mentally defective are “ notoriously susceptible to illness of 
eve1y sort”). The sante thing has been found with students. 
There is, however, urgent need of studies of g in the same 
individuals in vatious states of physical health; nor is it, 
clear as to what is causesand what effect in the vagious posi- 
tiye relationships between intelligence and bodily condition‘ 
that have been found. . | 
As regards mental discase, Spearman and Hart found 
that g*was impaired to some extent in a great variety of 
disorders—this, rather than any specific loss, being the most 
pronfinent feature in the majority of cases Abilities were 
impaired also just in the proportion that they involve g. 
Needless to say results of this kind fit in admirably with the 
findings of Franz and Lashley in their studies of experi- 
mental injury to the brain. Even in the sphere of aphasia 
in which the great triumph of the localization theory of 
cerebral functions had been won, some of the later work, 
for instance, that of Head, published in 1926, shows that 
finer analysis of the functions involved has produced evi- 
dence which is definitely against the doctrine of “ centres ” 
for reading, writing, speaking, etc, of the kind that was 
formerly supposed, In these disorders also, it would now 
appear, the whole brain is to some extent involved, pe 
"We have little precise information at present concerning 
the influence of drugs om g.! What does seem to emerge 
pretty clearly from the study of drug action is that'in a great 
number of cases the influence of drugs (even of so-called 
stimulants like alcohol) is in reality always inhibitory, 
the apparently “ stimulating ” effect in many instances being 
due to the reduction of higher level control, so that tic 
lower centres function more freely than under normal con- 
ditions.’ Under these circumstances it seems unlikely that 
a person’s g would ever be improved by drugs except perhaps 
in cases where a quite unusual degree of inhibition is present; 
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whereas in Ordinary life, ofcourse, a person’s performance 
can be temporarily improved in some cases by the removal 
‘of normally excessive inhibitions, Such improvement, 
however, seems due rather to a release of conation than to 
any increase of cognitive ability, 

Finally as regards sex, it woulck appear that differences 
between the two sexes are negligible, so far as average 
amount of g is concerned.} At one time, on the basis of the 
data then available, Thorndike made much of a supposed 
greater variability of men, in virtue of which, he ‘thought, 
a larger proportion of men is found both among: extremely 
gifted and extremely stupid individuals,’ This Would 
account well for the fact that in the world’s past history we 
have records of a, far greater number of male than of female 
geniuses, while at the opposite end of the scale there appeat 
to be more males than females among idiots and imbeciles. 
"More racent researches, however, have not in all respects 
confirmed this view, and the matter must be regarded 4s 
still not definitely established. As regards s, however, 
there do appear to be certain appreciable differences, some- 
times in favour of one sex, sometimes in favour of the other. 
Men have notoriously greater muscular strength than 
women. On the other hand women seem to have a clear 
superiority in discrimination of colour, in discrimination of 
two points on the skin (Weber’s famous experiment) and 
in certain forms of memory; white men again are superior 
in mathematics./ It seems likely, moreover, that we may 
discover important differences on the conative side, if and 
when these become measurable with sufficient accuracy;+ and 
such differences, together with social convention (which to 
a‘large extent determines the expression of ability), rather 
than greater male variability in g, may account for the 
apparent much greater frequency of male genius. 


*Though Valentine has endeavoured to show that the supposed superior intuition 
and psychological insight of women have no basis in fact. 
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* . 
Owing to the extreme specificity of s, its investigation is 


likely to prove a very, laborious matter, and compar: atively | 


litle progress has been made in this direction, It is true 
that a few of the (perhaps many thousand) specific factors, 
are relatively easy to measure. This is the case, for instance, 
with certain kinds of Sensory acuity and muscular power. 
But we are still in complete ignorance of the majority of 
these factors and it is clear that they open up an almost 
endless vista “for research, Naturally, however, before em- 
barking on such research, we are inclined to ask, a little 
rbewiJdered and iner edulous: “Ts there, then, nothing of a 
more general nature corresponding to the ‘ faculties? which 
have figured so largely in the sayings and writings of psycho- 
logists—not to speak of ordinary people—for so many cen- 
turies? Must we resign oumselves to the view that 
Imagination, Memory, Perception, Discrimination and the 
rest are nothing more than convenient names for gr ‘oups of 
mental processes that appear to have some feature in com- 
mon, but are in no sense general ‘ powers’ or ‘ capacities” 
of such a kind as to allow us to infer from a person’s per- 
formance in one manifestation of any one of them to his per- 
formance in another manifestation of the same ‘ capacity ’?” 
It certainly appears as though we must—at least in the great 
majority of cases. And this implies also that we must 
abandon the hope of measuring a person’s ability in 
memory ” or “imagination ” by means of a single test or 
even a small battery of tests; all we can do is to measure 
one particular manifestation and refrain from making un- 
justifiable inferences as to his ability in other performances 
involving mental processes that we call by the same narae, 
f As regards s, we are, in fact, for the most part in the position 
in which we should have been if the “ anarchic” theory held 
good of all capacities whatever. That we are actually, as a 
whole, in a much more favourable position is due to the fact 
that g exists and can be measured, /* 
u 
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{ Though the methods of ‘correlation introduced by the 
* factor school have thus failed to corroborate the existence 
‘of most of the classical “ faculties * they have never theless 
produced evidence in favour of the existence of a few “ broad 
factors? of a different kind; though this evidence is as yet 
far inferior to that which we possess concerning the existence 
and nature of g: Several of these broad factors cancera 
general characteristics of cognitive functioning rather than. 
abtual abilities. { One of the most remarkable concerns a 
factor known as p (“ perseveration ”), manifesting | itself, as 
a general inertia, which, when present in a high degree,, 
makes it difficult for the subject to pass rapidly from one 
kind of mental operation to another.) This is a factor, the 
existence of which had been suspected by a number of 
modern psychologists, notably by Otto Gross (who called it 
“ secondary function ”%)s and by Heymans and ise ta 
in 1906 %arried out in Holland one of the most remarkable 
investigations ever attempted by the questionnaire methods 
They induced 450 family doctors to send in detailed reports 
on over 2,500 individuals well known to them. One of 
the results of this great piece of work was the indication 
that inertia was a general characteristic of an individual, 
affecting both his cognitive operations and his character. 
Subsequent work by two members of the factor school, 
Lankes and Webb respectively, showed that there was no 
simple correlation between these tWo aspects of “ persevera- 
tion”, as it was originally conceived, Simple inertia might 
account for » proper, which was confined to the cognitive 
lif on the side of character there was an apparently 
eed a factor, provisionally labelled 2s which seemed 
depend upon organization « of character in sucha 1 way that 
those wlio possessed ~ w in a high degree’ téndéd; quite 
_generally, to ‘act’ more upon principle and Iess on impulse 
“than those who possesS@l"itin' d low degree, Very recent 
work by Pimard suggests that p and w may, after “all, 
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be related—in the sense tlfat those with high w tend 
to have a moderate, degree of ~, whereas those who 
have little control “over their impulses tend to have 
either a markedly high or low degree of 9.) Be this 
as it may, the discovery of p and w open up further 
problems of the greatest interest concerning ,the . ultimate 
ature, extent and influence of these factors. Gridence for 
still other factors has been found, theugh our know- 
ledge of them is as yet extremely incomplete. One is, like 
, in*the nature of a general characteristic. It concerns 
0 ostillation ”), a factor which appears to manifest itself 
“Gn Variation of output from one moment to another; some 
people tend to vary more than others, and such individual 
characteristics seem to manifest themselves-over a wide field, 
“Turning to the abilities proper, the work of J. W. Cox has 
“brought some evidence for the existence of a moderately 
broad. factor concerned with mechanical ability—the under- 
standing of the working of apparatus; while there are also 
indications of other factors connected with verbal ability, 
motor ability, mathematics and music. The work with 
regard to the last named has come chiefly from the labora- 
tory of C. E, Seashore, at the University of Iowa, where for 
many years a rémarkable series of researches on all branches 
of musical psychology has been carried on. Seashore has in 
fact become the true successor of Stumpf, though more 
definitely an experimenttlist and less of a philosopher. 
The “ broad factors” thus discovered bear little resemb- 
lance to any of the faculties previously assumed, Indeed, 
in the field of sensation, discrimination, imagination, and 
above all, memory, which had perhaps more often than any 
other been regarded as a unitary power, only very narrow 
factors have so far been demonstrated. The factor school 
has thus been destructive of many cherished assumptions, 
though on the other side it is beginning to build up a new 
knowledge of mental “make-up” on novel and, for the 
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most part, hitherto quite unexpected lines. The correlation 
method is unusually laborious; every one of the results we 
‘have mentioned above has been obtained as the outcome of 
a vast quantity of experimental work and calculation, But 
there seems no doubt that it is proving itself one of the most 
important weapons in the whole arn.oury of the psycholo- 
gist. As the ultimate outcome of much further work it 
may be possible to map out the whole human mind into 
‘ « factors” of greater or lesser breadth (perhaps even into 
* Mendelian units !), The, phrenologists’ dream of a”com- 
"plete “ faculty ” psychology will then eventually come tr Ue, , 
at any rate so far as the purely psychological side is con- 
cerned; and the striking parallelism between the conclusions 
of Spearman i in psychology and Lashley in brain physiology, 
suggests that by that time the corresponding physiological, 
and anatomical knowledge may also not be wanting. Both 
for practice and for theory the promise of the “ factor” 
psychology is very bright indeed, though it will need long, 
years of work by many hands before the ground is adequately 
covered. It is interesting to note, however, that in this 
very year (1933) a research in this direction is being 
launched in America on a very wide scale. After consulta- 
tion with psychologists all over the world, a group of 
workers, under the direction of an organizing committee, 
appointed by the American Council of Education, with 
Thorndike as Chairman, and Spearman and Lashley among 
its members, are setting out to measure very numerous 
functions and abilities in a relatively large population. A 
somewhat similar research, though on a much smaller scale, 
has actually been started in England, with special reference 
to mental disease, and it may be hoped that the exaggeration 
of certain normal features so often found in insanity will, 
here as elsewhere, prove a great help towards the discovery 
and understanding of such factors. Preliminary reports by 
W. Stephenson, who is now continuing the work on factors 
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inaugurated by Spearman ir? London, have? corroborated 
some earlier results obtained by Wiersma, showing that p 
is pt to be greatly in éxcess of the normal in cases of melan-» 
cholia and depression and greatly below normal in cases of 
mania, The full results of carefully planned, large scale, 
systematic investigations such as these, when they are avail- 
able, should bring in a rich harvest of fresh knowledge on 
many of the most vexed questions concerned with “ types” 
and “faculties”, In fact, it is not easy to see limits to the 
usefiflness of the methods of analysis introduced by the 
factor school, : 
Tt is true that it is in a sense only a “ static” method; 
it exhibits the powers of the mind but does not reveal 
their actual working. It would appear, however, to be a 
, relatively easy matter to supplement the statics of the corre- 
lation method by the dynamics of a more functional method 
of approach, ! It is clear, for instance, from the work already 
done, that the discoveries of the factor school have great 
significance for the practical questions involved in education 
and in industry. Thus it would seem that g cannot be im- 
proved by practice, whereas s can—at least in certain cases] 
Furthermore, owing to the specificity of s and the absence 
of real basis for the conventional faculties, the “ formal 
training ” doctrine, on which so much of education has been 
—explicitly or implicitly—founded, must inevitably lead to 
disappointment. Carefsl experiment in this field has corro- 
borated the findings of correlation, inasmuch as it has shown 
that the “ transfer of training ” from one task to another is 
very much narrower indeed than had been popularly sup- 
posed. Here again, we have been deluded by words. Just 
as, on the one hand, it had been thought that it might be 
possible to measure “ memory ” as a whole, so also it was 
supposed that it might be possible to train memory as a 
whole; whether by learning poetry, Greek irregular verbs, 
or the multiplication table was a matter of indifference, 


326 A HUNDRED YEARS OF PSYCHOLOGY 


Actually it nOw appears that transfer only occurs in so far 
as there is some common element involved—such as the 
acquirement of rhythm, the use of imagery, or the abiity 
to resist the distractions always present in the schoolroom, 
Similar arguments probably apply to the exercise of any 
other faculty. In fact, many of the discoveries on the 
“ static” side by means of correlation imply the possibility, 
of further corresponding experiments on the side of transfer, 
Only when these also have been carried through, shall we 
have a complete knowledge of factors, not only as 
“energies” or “engines ¥, but as functions, A long pro- , 
gramme, but a fascinating one, which may well keep psycho- 
logists busy for several generations ! 


. 


CHAPTER XII 
SENSATION 


Wr have now concluded our review of the principal schools 
which have played such a great part in twentieth-century 
‘psychology. It will have been ndticed that sensation, which 
figttres so largely in the earlier days of experimentalism, 
receives as a rule but little attention in the special lines of 
research that distinguish the different schools and in the 
"matters in dispute between them. And, indeed, with the 
‘devising of fresh methods, able to cope with the “ higher 
processes”? in an accurate and systematic way, it was 
,inevitable that interest should largely be deflected from the 
“ gateways of knowledge ” to knowledge itself, and to the 
other aspects of the mind that show, at best, but an indirect 
dependence on the senses. Nevertheless, a very considerable 
amount of work continued to be done in the psychology and 
physiology of sensation, though relatively to the whole, this 
amount is vastly less than in our second period, In direction, 
too, it is somewhat changed; for, as was perhaps to be 
expected, the most impgrtant discoveries have been made in 
those sense departments as regards which comparatively little 
progress had been made before. We may briefly indicate a 
very few of these developments. 

We have seen how, in the field of cutaneous sensation, a 
new era began with the discovery of “spots” in 1884. 
Another period may be said to have begun in 1911, following 
an experiment which Head performed upon himself, in the 
hope of throwing light upon some anomalies of sensation that 
he had obset ved among his patients, The radial and external 
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cutaneous nesves of one of his arms were divided at the 
elbow, and the effects of the slow process of recovery caré- 
fully noted. Asa result of their obset vations, Head andshis 
collaborators maintained that there are three separate systems 
of sensibility involved in skin sensation. These systems 
they called the deep, the protopathic and the epicritic 
respectively. Deep sensibility continued to be present over 
the affected area immediately after the operation. If 
involved the response to the pressure of blunt objects on the 
skin, together with deep-seated pain, and must, they thought, 
be due to the excitation cf sensory fibres contained in the’ 
nerves supplying the tendons and muscles. After alsout 
seven weeks, the second or protopathic system began to 
return. This involves the functions of the heat, cold and 
pain spots. But it was found that this system functions on® 
the “all or nothing” principle; it is qualitative only, and* 
the response is not graded according to the intensity of.the 
stimulus.” Furthermore, thermal sensations were pro- 
duced only by stimuli of a temperature above 38° 
or below 24° C. Pain sensations radiated widely, 
and indeed sensibility as a whole was of a strongly 
affective character, similar in general nature to the “ over- 
reactions ” found by Head in certain cases of thalamic lesions 
(p. 267). Indeed, if Head’s views with regard to the cause 
of these latter over-reactions is correct, the evidence strongly 
suggests that these sensations have their essential seat in the 
thalamus rather than the cortex, Finally, after an interval 
of more than a year, the third or epicritic system of 
sensibility returned. This involves the function of the touch 
spots, together with a diffused and graduated sensibility to 
warmth and coolness in the region between the temperatures 
mentioned above. Only with the recovery of this epicritic 
sensibility was it possible to distinguish as separate two 
neighbouring stimulated points upon the skin. During the 
period when deep and protopathic sensibility alone were 
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present over the greater part of the area concesned, it was 
fouhd that there were small regions sensitive only to the 
epicritic system, heat aad cold (as distinct from graduated 
warmth and coolness) being absent, and the prick of a pin 
being felt only as a sensation of pointedness without pain. 
This seemed to corroborgte the separateness of the two sys- 
tems, and at the same time showed that protopltltic and 
epécritic sensibility for a given area is not necessarily con- 
veyed in the same nerves. 

Head’s interesting experiment has been repeated by 
Trotter and Davies (working in céllaboration) in England 
and by Boring in America, the results being somewhat dis- 
crepant in all three cases. Both Trotter and Davies and 

: Boring, however, failed to find evidence of a sharp division 

. b&tween protopathic and epicritic sensibility ; they experienced 
céntinuous recovery throughout, without any well-marked 
stagess Boring, however, to some extent corroborated Head’s 
affective hyperzsthesia for a certain period during recovery, 
whereas Trotter and Davies did not. The latter found con- 
tinuous recovery as regards the two-point threshold, just as 
in the other functions that were investigated; but Boring 
found the same threshold unimpaired throughout! It is 
clear that these somewhat heroic experiments in human nerve 
division will have to continue, with more careful standardiza- 
tion of procedure, before we can be clear as to the meaning 
of the differences or the prgcise nature of any distinction that 
we may legitimately draw between the protopathic and 
the epicritic systems, 

Further discoveries made during our present period relate 
to the obscure sensations from the interior of the body, Both 
Cannon and Carlson, about 1915, found that the experience 
of hunger is connected with muscular contractions of the 
stomach. The latter investigator considers that appelite has 
a sensory foundation which is distinct from that of hunger, 
and quite recently, basing her considerations on a correlation 
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of physiological and psychological findifigs, Hilda Weber has 
endeavoured to show that appetite involves a higher psycho- 
physical level than does hunger? the latter depending 
probably on the thalamus, the fortner on the cortex, The 
difference between appetite and hunger is also shown in the 
fact that hunger ceases almost as qon as food begins to be 
taken,’ whereas, as everyone knows, “Pappétit vient en - 
mangéan”, All these experiences, however, are complex 
in nature, and"one result of modern research has been the 
demonstration of the important réle of conation inea great 
many states which arise*from internal conditions and Which 
at fust sight might appear to be purely sensory in ifature, 
Thus, according to an elaborate introspective study carried « 
out by Boring, the whole experience that we ordinarily. 
designate as hunger involves: (a) pain and pressure sengh- - 
tions from the stomach, throat and mouth; (b) the desite 
for food (perhaps with appropriate images), and (c) # more 
or less unconscious “drive” or determining tendency, 
urging us to get it. Very similar analyses have been made 
of such complex experiences as thitst, defecation, urination, 
the “call to defascation ”, the “ call Co urination ” and so on, 
Indeed, the conative clement in such cases may often 
dominate the situation. Summarizing his evidence with 
regard to one such complex state—nausea, Boring gives an 
almost painfully realistic description of the factors that enter 
into it: “ dizziness, or swimming sensations from the head, 
the sensations aroused by too free perspiration, aches and 
pressure-pain complexes in the head, in the eyes, in the jaws, 
in the arms; generally bodily shivers and chills, general 
weakness. Besides these factors, which sometimes constitute 
the most prominent part of nausea, there are sensations which 
are referred to the alimentary tract proper. Pressure com-~ 
plexes referred to the stomach or pressure waves localized 
in the cesophagus, indicating incipient vomiting, are often 
present”, Here again, experimental psychologists have 
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shown themselves heroic in theit tolerance both*of the dis- 
agreeable and of the ridiculous J 

* Cottsiderable work has been done also on the sensations 
from the region of the joints, muscles and tendons, and our 
detailed knowledge concerning the ability to judge weights 
and movements has been #reatly extended. ‘This isgtruc also 
of the sensations coming from the organ of equilibrium jn the 
inner ‘ear, investigation in this case being stipulated by the 
practical needs of aviation. One very general outcome of 
all thes@ researches on organic and kinesthetic sensibility has 
bgen”to show that there are throughout this field only the 
same four ultimate qualities of sensation as are found upon 
the skin. Pressure, heat, cold and pain, in various combina- 
tigns, seem to form the ultimate basis of all-the experience 
‘we get of our inner bodily selves, Furthermore, as a result 
of this work, the ambiguous meaning of the word “ pain ” 
in the’ English language, has at last been made apparent 
(especially by Wohlgemuth), Pain, in the strict sense, refers 
to a sensory quality, which is usually, but not invariably, 
unpleasant. The fecling quality opposite to that of pleasure 
is quite a different thing and should obviously be dis- 
tinguished by a different word, “ Unpleasure” (corre- 
sponding to the German Unlust) is now becoming adopted 
for this purpose. 

Comparatively little work has been done on taste, but 
Henning’s researches hawe considerably increased our 
detailed knowledge concerning smell, and he has produced 
a new sixfold classification of smells (flowery, fruity, spicy, 
resinous, foul and burnt) which—because it permits of being 
expressed in a geometrical figure, indicating the relationship 
between the classes in much the same way as is done by thé 
famous “ colour pyramid” (to be found in most textbooks) 
in the case of vision—bids fair to oust the older one of 
Zwaardemaker. 

In the case of both visual and auditory sensation, we have 
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much detailed work and a féirly rich crop of speculation,, but 
the great fundamental questions raised by the classical 
theories put forward in our second périod'still remain without 
a definite answer, The English translation of Helmholtz’s 
Handbuch der physiologischen Optik in 1924 (already 
referred fo) and a new (and posthutnous) edition of Hering’s 
Lehre vom Lichtsinn in 1920, together with some other 
special treatises and several more or less encyclopadic sec- 
tions on sense physiology in the larger handbooks of 
physiology, have, however, served to bring together* and to 
systematize the later additions to our knowledge in “this field. 

In spite of much progress, the study of sensation has 
undoubtedly suffered from the diversion of psychological 
interest to new- fields, without any compensatory awakening 
of interest on the part of physiologists. Sensation constitutes * 
a natural borderland between psychology and physiology, 
and its-adequate investigation would now seem to derland a 
specialist whose training and interests lie in both depast- 
ments. Perhaps the ideal arrangement, for the present time, 
would be for a Reader in Psycho-physics to serve as liaison 
officer between the Professors of Psychology and Physiology, 
with a laboratory of his own so situated that he can freely 
dispose of the resources, human and material, available to 
both his colleagues. It may well be that only in this way 
will this important branch of knowledge receive all the 
attention it deserves, 


CHAPTER XIII 
PSYCHOLOGY IN RELATION TO SOCIOLOGY AND ANEEROROLOGY 


Wr may complete this review of the modern period by a 
brief ¥eference to some of the main fields to,which psycho- 
logy has been applied. We have already had occasion to 
mentior®, here and there, some of the ways in which other 
djsciplines or the needs of practical life have stimulated 
psychology, and how this latter, in return, has begun to con- 
tribute to the solution of urgent and important problems in 
acjence and in life. What we can attempt here is, no exhaus- 
‘tiye exposition of the applications already hinted at or of 
others not yet mentioned, but merely an indication of the 
manne: and extent of paychology’s contribution to the work 
ofathose whose main interests and endeavours lie outside the 
study of mind for its own sake. 

We may conveniently distinguish three main fields of 
application : (a) anthropology and sociology; (b) education 
and pedology; (c) industry. With regard to the first of 
these fields, we have seen how, quite early in his career as a 
psychologist, Wundt had expressed his belief that experi- 
mental psychology would require supplementation by 
Valkerpsychologie, and how he himself endeavoured, in a 
long series of volumes in the last twenty years of his life, to 
do for this branch of his subject what he had already done 
for experimentation. ‘This great work definitely brought 
modern psychology into relation with cultural anthropology, 
to the advantage of both sciences; not that there is as yet 
the intimate rapprochement between them that will be 
necessary in order that they may derive the fullest possible 
benefit from one another. But it is greatly to the credit of 
psychology that, through two at least among its foremost 
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workers, Wundt and Freud, it has Seen the necessity of 
mutual help and the great possibilities of mutual profit, 

Though perhaps less explicitly afd dtrectly, help towards 
a rapprochement has also been forthcoming from the other 
side. We have already referred to the general psychological 
orientatign of Tylor’s work, especially his Primitive paste 
in the nineteenth century, Tylor paved the way for 
James Frazer, who, i in a series of great treatises, Totstses 
and Basen The Golden Bough, The Folklore of the 
Old Testament, The Belief in Immortality, etc. each of 
them in several volumés (no less than twelve ih the fast 
edition of The Golden Bough), gave to the world ‘a vast 
wealth of material presented in a most attractive form, ' 
Frazer had the,patience and enthusiasm of the collector, com~ 
bined with an astonishing power of marshalling his facts and 
a rare literary charm. His weakness lay, perhaps, in a lack 
of theeretical insight wherewith to interpret his results, and 
a want of critical discrimination with regard to the relative 
value of the innumerable sources from which his data were 
collected. Criticism was soon forthcoming in plenty from 
the “ diffusionist ” school (whose chief spokesman has been 
W. J. Perry). This school, as already noted (p. 138), was 
enthusiastic about the origins and movements of culture 
rather than about its psychological basis or significance, It 
rightly insisted on the importance of history, tradition, cul- 
ture-contact and migration, and kas been pitiless in its attack 
on the somewhat uncritical assumption of the more “ evolu~ 
tionary” and psychologically minded anthropologists that 
similarities in belief or practice tend to spring from 
similarities in underlying mental function. In their con- 
éentration on historical factors, the diffusionists are, for the 
moment, inclined to see no value at all in the psychological 
approach, so that, as things stand, there is little community 
of thought between them and psychologists. 

Meantime, while the diffusionists were making up for 


PSYCHOLOGY IN RELATION TO SOCIOLOGY 335 


Frager’s want of critical caution*in certain directions, a few 
psychological writers were beginning to make good use for 
their bwn purpose of the material collected by Tylor, Frazer 
and. like-minded anthropologists. In 1920 Carveth Read 
(who, after retiring from the Chair formerly held by Sully 
at University College, Bondon, stayed on for some years 
these as Lecturer in Comparative Psychology), published a 
charming and insightful work on The Origin of Man and his 
Superstitions in which he dealt psychologically with the 
gepezal? conditions of belief in primitive minds, magic, ani-~ 
mism,, thé mind of the wizard and’ other kindred subjects. 
Previous to this, King in his Development of Religion and 
Ames in his Psychology of Religious Experience (both books 
pyblished in 1910) had given the psychological study of reli~ 
gion a new turn by emphasizing the social nature of religious 
phenomena, the latter author dealing particularly with the 
early phases of religion, a matter which was taken up also 
about the same time by Durkheim in his Formes Hlémen- 
taires de la Vie Religieuse and Leuba in his Psychological 
Basis of Religion. All these works differ rather markedly 
from the psychological studies of religion in our second 
period, which were concerned chiefly with individual religious 
experience in our present-day societies. As regards primitive 
mind in general, Lévy-Bruhl was an influential writer, who, 
in his Menzalité primitive, argued in dualistic fashion for the 
existence of a “ pre-logical® and mystical form of thought 
among primitive peoplés. 

The most stimulating of all applications of psychology 
to anthropology, however, has undoubtedly been T'reud’s 
Totem and Taboo, first published in article form in Imago 
in 1912, This work was essentially a comparison of neurotic 
mechanisms, as revealed by psycho-analysis, with certain 
savage institutions, such as exogamy, “ avoidance”, taboo, 
totemism and magic. Taboo, in general, he endeavoured to 
show, exhibits the double attitude of fear and desire, of hate 
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and love, that is found in obsessions and phobias, A strong | 
prohibition, whether imposed from outside by society, or from 
inside by the moral factors of the ingividual’s own menfality, , 
always implies a correlative desire to do what is forbidden, 
Kings, for instance, are taboo, because they are the objects 
of an intensely “ ambivalent ” attitfide. They are loved and 
reverenced on the one hand, feared and hated on the other; ~ 
and the taboos affecting kings and rulers, which among many 
societies are so embarrassingly numerous, aim ultimately, 
either at diminishing the king’s power and thus reducing the 
fears aroused by him (fears that are themselves often the 
result of a “projection” of his subjects’ hate) or else at 
frustrating the hostile wishes of his subjects. Ceremonial, ‘ 
which surrounds the life of kings and plays a large part ir 
religious practices, similarly corresponds to the compulsixe ° 
acts of the obsessional neurotic. The magical beliefs implied 
in many aspects of taboo and other savage institutions’corre- 
spond to the “ omnipotence of thought ” that distinguislres 
unconscious tendencies that are immune from testing by 
“veal” standards—the phrase being one that Freud bor- 
rowed from an early patient, and the characteristic itself 
being a feature of all primitive thought both in the individual 
and the race. Applying these notions to totemism, Freud 
endeavours to explain the two great taboos of totemic society 
—those against eating the totem animal and those against 
endogamy—as corresponding té the two aspects of the 
CEdipus complex, the desire to kill the father and marry 
the mother. The totem feast itself (which involves a ccre- 
monial slaying and eating of the totem animal) together with 
its countless derivatives in later forms of religion—including 
the communion service of the Christian Church—would 
thus appear to be rooted in the primitive ambivalent attitude 
of men towards their fathers, 

The main contentions of Totem and Taboo have given rise 
to much discussion, Considered phantastic by many, they 
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have by others (mostly themselves belonging to*the psycho- 
analytic school) been made the starting-point of further 
anthfopological anc soctological interpretations, the work of 
Reik, Ernest Jones and Réheim deserving special mention 
here, The last-named is as much anthropologist as psycho- 
analyst, and after producing several large works distinguished 
alike by their crudition and their ingenuity (but also, alas, 
by their lack of clarity in exposition), was enabled to 
carry out “field” work in Somaliland, Australia, New 
Guinea and North America, A pr eliminae 'y account of his 
wor rk appear ed in 1932 and seems to afford ample justification 
for His own plea for a psychological training of the field 
worker. Meanwhile the psycho-analytic standpoint has been 
adopted in some measure by other anthropologists of 
eminence, Notably among these are Seligman, who, in an 
impor tant series of papers has approached ever nearer to 
thé otitlook of psycho-analysis, and who recently, on the signi- 
ficant occasion of a Huxley Memorial Lecture, took the 
opportunity of urging the great importance of psychology 
to the anthropologist; and also, Malinowski, who, in a 
remarkable series of books dealing with the Trobriand 
Islanders, has given a more consistently psychological treat- 
ment than any previous field worker, and who, in his 
Sex and Repression in Primitive Society, endeavoured to 
amend Freud’s explanation of totenusm so as to make it 
apply to peoples who trace descent through the mother. One 
of the most striking diflerences between patrilineal and 
matrilineal society from this point of view is that, in the 
latter, the ambivalent attitude towards the father, as described 
by Fr “end, tends often to be split up into two elements—love 
being dir rected to the real father (who, in the society described 
by Malinowski, is apt to play the réle of an indulgent older 
playmate, helper and companion), fear, hate and respect to 
the maternal uncle (in whom is vested the chief authority 
and. responsibility for the child’s upbringing). Compared 


Vv 


2 


338 A HUNDRED YEARS OF PSYCHOLOGY 


both with fhe primitive tolemic attitude and the father- 
regarding attitude found in present-day society, we have 

~ here a case of “ decomposition Be similat to that which (a8 
Ernest Jones has shown in a very remarkable book Ox the 
Nightmare, published in 1931) occurred in theology when 
the all-pewerful Jehovah, who contbined in one person the 
supreme elements of good and evil, was eventually split-up 
into Le bon Die on the one hand and the Devil on the other; 
or (as Eder has pointed out) to the parts played by the king 
and his ministers respectively i in modern British politiés—for, 
whereas the former is always right, the latter are held responr 
sible for all evil that has happened during their term of office, 
and are, each in turn, deposed to make room for the “ new 
blood ” of a younger generation. In his Sewual Life of- 
Savages (1929) Malinowski studied the effects of the freer 
infantile sexuality of the Trobrianders, a matter which was 
taken up from the more sociological point of view by Money- 
Kyrle in a little volume entitled Aspasia, in which he sought 
to find an escape from the pessimistic outlook adopted by 
Freud in one of his latest works, Civilization and its Dis- 
contents, 4 book in which much stress is laid on the repression 
of hate required in modern, and to some extent in all, society, 
For Freud, hate is here something primordial and irreducible. 
In rebellion against this view, Money-Kyrle (in other respects 
a follower of Freud) takes up the position more usually 
adopted by psychologists in affirmifig that hate is only aroused 
by the frustration of desires. Diminish frustration, there- 
fore, and, according to this view, we shall diminish hate; and 
where can we diminish frustration more effectively than in the 
sphere of sex, particularly the early manifestations of sex, as 
regards which we are at present so intolerant ? 

This plea for a more “enlightened” and less repres- 
sive attitude to sex is only one of the latest examples 
of a long series of protests which have been made throughout 
the twentieth century. It represents a movement in which 
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psychologists have played a lending part—not*so much, of 
course, by propaganda, as by their claim to investigate the 
ssexttal life of man ithpartially and without reference to: 
existing taboos. Pre-eminent among those who have exerted 
this influence are, Freud himself, and Havelock Ellis, who in 
the seven volumes of his Studies in the Psychology of Sex— 
lished between 1897 and 1928 and based on a vast collec- 
tion vf original material, together with an. almost encyclo- 
paedic knowledge of the relevant literature—broke up the 
a “ condpiracy of silence ” that had 80 largely stifled discussion 
jot this subject in the nineteenth céntury, and, together with 
"Magnus, Hirschfeld and other investigators, at last accorded 
it its rightful place in psychology and sociology. Mean- 
hile, Freud’s treatment of totemism, combined with an 
increasing knowledge of this obscure stage of evolution from 
the anthr opological side, drew attention also to the psycho- 
logical significance of eating and nutrition—a matter which 
has been much illuminated by psycho-analytic observations 
on the “ oral” stage of the libido, a stage at which both love 
and hate are expressed by activities connected with the 
mouth. The full sociological and anthropological application 
of these psycho-analytic findings has yet to be made, but a 
faw preliminary studies have been attempted, both by psycho- 
analysts themselves, and quite recently by Audrey Richards, 
a pupil of Malinowski, who, in her Hanger and Work in a 
Savage Tribe, has endeavoured to deal systematically with 
nutrition as a factor in family and social life. Perhaps the 
most astonishing of all the discoveries of psycho-analysis, 
however, were those concerned with the réle of sublimated 
“ anal ” interests in character formation and social institutions 
(e.g. money), discoveries which have been extended, brought 
together and evaluated in a classic paper by Ernest Jones. 
The ultimate possibilities of the application of all this new 
knowledge to sociology are difficult to foresee, but we can 
scarcely doubt that the result will be important. 
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We have Slready, in dealing with psycho-analysis, dwelt 
upon the sociological importance of the concept of the super- 
rego, and we need not return to the matter here, SuffiCe it* 
to say that a realization of the primitive nature of the 
cruder forms of morality still dominant in many of our social 
attitudes and institutions is beginning to manifest itself in a 
number, of spheres; notably, perhaps, in religion, whereuit 
is leading men to understand the elements of hate and” fear 
which, owing to the human sense of guilt and “ need for 
punishment”, tend to be constantly brought back inte 
religious beliefs after having been temporarily reduced by, 
the efforts of some religious leader of finer sensibility; as 
regards Christianity, in particular, there is a growing amaze- 
ment among cultured persons at the almost unfathomable, 
abyss that separates the official attitude and doctrine of the 
Churches from the actual teaching of Christ. Furthermore, 
the whole status of theological beliefs, as based upon att ap- 
parently delusional process of “projection”, has been brought 
into prominence by Freud’s book bearing the challenging 
title, The Future of an Illusion, which appeared in 1927. 
Another field in which the new knowledge concerning the 
psychological basis of morality is proving effective is that 
of criminology and penology. Alexander and Staub’s book 
Der Verbrecher und seine Richter, translated under the title 
of The Criminal, the Judge and the Public, is perhaps the 
most important here, while, even fas we write, Pailthorpe’s 
What we put in Prison, the result of personal investigation 
among prisoners, is creating some very considerable stir. For 
many years there has indeed been a growing realization of 
the futility of much of our punitive procedure. The recent 
adVances of psycho-analysis have, however, for the first time 
revealed to us some of the more important motives under- 
lying this procedure, and thus prepared the way for a true 
psychological approach to the whole problem of crime and 
. punishment, 
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With regard to social’ psychology in generél, following 
MecDougall’s Group Mind, there has been a whole series of 
*bookts dealing with*this’ subject, either quite broadly, or with’ 
special emphasis on some particular aspect or division of 
social phenomena. It is impossible for us to name them all. 
As one of the most recent examples of a general tyeatise, we 
may mention Kimball Young’s Social Psychology, intended 
for U8e in conjunction with the same author’s Source Book for 
Social Psychology. As an example of the treatment of a 
speciad field, we may mention Pear’s Voice and Personality, 
p book which takes into consideration the increased importance 
that “speech has acquired through broadcasting, The same 
author, in a recent communication, has drawn an interesting 
.gomparison between the two series of secial phenomena 
presented respectively by speech and clothing, the latter 
being a subject that has also been treated by the present writer 
in*his Psychology of Clothes. ° 
4 A feature of many of these newer works on social psycho- 
logy is the growing importance of quantitative treatment; and 
this shows us that, slowly, but surely, experimental methods 
are proving themselves applicable to the study of the group, 
as well as of the individual. True, the experimental and 
quantitative studies yet available are obviously crude, 
unsystematic and exposed to many sources of error. Never- 
theless, the fact that social attitudes such as those involved 
in religious and political’ beliefs, 1ace prejudice, degree of 
agreement or disagreement with social standards, moral 
views, and even moral practice, are actually being measured, 
and with some measure of success, shows that experimental 
psychology is likely to give birth before long to an experi- 
mental sociology, An exact science of human society,” in 
which our changing standards in religion, ethics, politics, 
fashions and etiquette will be duly recorded in graphs for 
the instruction of ourselves and the edification of posterity, 
would seem to be assured in the not too distant future. 
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Furthermére, it seems lik€ly that sociology will become 
incr easingly linked to biology. Hitherto, animal psychology, 
wespecially in so far as it has dealt with the higher aninials,’ 
has been principally occupied with the study of the individual 
animal—just as human psychology was at first concerned 
almost entirely with the individual ntan. There is obviously 
room for a social psychology and sociology of animals, whjah 
shall study animals, not as isolated units, but in relation 
to one another. One of the first steps in this direction has 
been taken quite recently | by Zuckerman, who, in his Socig} 
Life of Monkeys and Apes, has observed the behaviour of, 
primates from a new angle. Day by day for a long period 
he studied the inhabitants of Monkey Hill in the London 
Zoo and his results are of immense interest both to the. 
psychologist and the anthropologist. They have shown, for 
instance, the existence of a patriarchal form of society among 
baboons,ewith a number of “ overlords ”, each dominatirfg his 
own family of females, children and “ bachelor ” males, in a 
way that is irresistibly suggestive of Freud’s reconstruction 
of primitive society based upon his study of totemism and 
the Cedipus complex—a reconstruction that is itself founded 
on earlier speculations of Darwin and Atkinson. They have 
shown also the immense importance of sexual factors in infra- 
human primates, above all the existence of auto-erotism and 
homosexuality, the close connection between sexuality and 
aggression, and the exploitation offsexual attraction in a way 
that Zuckerman compares to prostitution. There is, further, 
the purely psychological question of the qualities underlying 
the dominance of the overlord, qualities which do not, it 
appears, by any means depend entirely upon mere physical 
strength. The answers to this and other similar problems 
may eventually carry us a long way towards a better under- 
standing of the most fundamental urges operative in the 
foundation of groups in men and animals, 


CHAPTER XIV 
PSYCHOLOGY AND EDUCATION 


1HE contacts of psychology with education during the 
twentieth century have been of two main kinds; in the first 
plate along the lines of mental tésting and experiment; in 
the Second place along those of psycho-pathology, and espe- 
cially of psycho-analysis—though these two branches of 
.psychology have very profitably interacted and supported 
one another at certain points, We have already seen how 
mental tests arose out of the practical needs of education, 
As they grew more: perfect and more varigd, they 
have been applied to children on an ever larger scale, so 
that in some places in America children are beginning to 
know their own “ intelligence quotients ” almost as a matter 
of routine. Apart from the measurement of whole school 
populations, itself of great gencral interest to both psycho- 
lagy and education, perhaps the greatest practical value of 
intelligence tests has been found to lie in the diagnosis of 
cases where a child appears unable to profit from the 
ordinary school curriculum. The application of a battery 
of tests in capable hands will, as a rule, show clearly how 
far the trouble lies in inadequate g, or how far it must be 
sought for rather in physical defect or functional disturb- 
ance. Much the same applies to the case of “ difficult” or 
delinquent children who have given rise to anxiety ‘on 
account of their general behaviour rather than merely 
on account of their educational backwardness, 

Organized attempts to deal with all cases of these kinds 
have given rise to two developments of great importance; the 
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appointment by educational muthotities ‘of official “ psycho- 
logists ”, whose duty it is to investigate the children referred 

sto them ‘and to make appropriate recSmntendations; anc the 
establishment of “ child guidance clinics ”, where more pro- 
tracted investigation and treatment can be given. England, a 
country that, so far as official attitude was concerned, had for 
many years been backward and unentetprising in psychp- 
logical matters, has the credit of being the first to adoyi the 
former method; when in 1913 Cyril Burt was appointed 
Psychologist to the London County Council. The choixe was 
an exceptionally happy orle, and London’s example was, after, 
a time, followed by a number of other Jarge cities in vatious 
countries, 

Witmer, had, founded the first child clinic m Phila-. 
delphia as early as 1896, and it was long before other 
similar institutions were established on any considerable 
scale. Jp quite recent years, however, they have grown 
rapidly in number, and are usually run (those at least op 
the American model) with three co-ordinated depaitments, 
staffed by psychiatrists, psychologists and social workers 
respectively, It has become increasingly recognized that 
the most satisfactory way of approaching the problems of 
crime and of a social behaviour generally is to deal with the 
potential criminal in the early stages of his development and 
to treat him, not by the old methods of vindictive punish- 
ment, but by the new methods of psychological understand- 
ing and the provision of alternative and socially more 
desirable outlets for his energies, The two most important 
workers in this field of juvenile delinquency have been Cyril 
Burt, whom we have already mentioned, and whose book on 
The Young Delinquent appeared in 1925, and William 
Healy, the Director of a Psychopathic Institute attached to 
the Juvenile Court of Chicago, who produced a series of 
books on crime, beginning with the Individual Delinquent 
in 1915. Through the labours of these and others in the 
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same field, the psychological method of approsth is rapidly 
displacing the older attitude of reliance upon legal codes or 
»mornl principles, go far as youthful crime is concerned—to~ 
the great advantage of both the offender and society. In 
correspondence with this change, special re-educative insti- 
tutions are taking the place of the older prisons, penitenti- 
aries and reformatorics, By far the most interesting, of such 
institutions have been the juvenile colonies, such as the 
George Junior Republic, near New York, and the Little 
Commonwealth, founded by Homer aie 3 in Dorsetshire, 
England. » The principles on which these latter are run are 
“selfpovernment and an entire absence of adult constraint. 
Something of the general nature of such colonies, the diffi- 
culties which they encounter, and the reswlts which, under 

- favourable circumstances, they can achieve, has become 
known to the public quite recently through the medium of 
the Russian film, “The Road to Life”. 

What applies to the delinquent holds good also of the 
© normal” child, and for these, too, there have grown up 
a number of “ free schools ” distinguished by a more or less 
complete abolition of the old principles of discipline and 
compulsion, and by the substitution of a régime of toleration 
far the old insistence upon morals and taboos, 

The founders and directors of these schools have realized 
the existence of large elements of hate and sadism in the 
conventional scholastic traditions (which have in many cases, 
as it were, inslitutionalized the more savage aspects of the 
super-ego), and they have put into practice what seem to be 
the practical corollaries of recent psycho-analytic doctrine, 
The abandonment of discipline and compulsion (even to the 
extent of making attendance at all classes optional, as is dohe 
in the more advanced “ free schools”) implies 2 compensa- 
tory emphasis on interest. The older education, relying on 
coercion and the doctrine of formal training, and insisting 
on the performance of unpleasant tasks in order to cultivate 
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the “ will ”,musually held—implicitly, if’ not explicitly —that 
it does not matter what a child is taught, so long as he hates 
eit. The newer education would rather cake the view ‘that 
only what arouses a child’s interest Can be satisfactorily and 
profitably taught—and that there cannot be much wrong so 
long as a child loves what he is learning, Modern educa- 
tion aims, therefore, at training through life rather than for 
life, and in so far as the educator may consider it neceésary 
for the child to learn some things to which it does not 
appear spontaneously attracted, it is his business towmake 
these things attractive to" the child by linking them of fo, 
existing interests; and provided the linking process is"suc 
cessful, it does not matter perhaps, for our immediate pur- 
poses, whether we call it a “conditioned reflex” or a 
“ sublimation». We must, however, according to the new 
doctrine, at all costs avoid “conditioning” by fear—except 
perhaps jn the few things in modern life as regards which 
fear is really justified and is not merely a reaction to the 
menace’ of authority. To the inevitable objection that 
children brought up in this way will be so unused to making 
efforts that they will be unable to endure the rigours of 
“ the battle of life », the upholders of the new régime reply 
that those who are encouraged to develop their real interests 
will be, and as a matter of fact have shown themselves to 
be, quite capable of taking pains to overcome difficulties 
in the way of attaining ends that,seem to them genuinely 
desirable—even if these difficultics take the form of human 
institutions or traditions that are in themselves admittedly 
unpleasant, e.g, examinations. It is rather, they maintain, 
insistence on the performance of uninteresting tasks which 
dries up the springs of intellectual energy and begets a sort 
of dull resentment that extends even to subjects which might 
otherwise prove quite attractive. As was only to be expected, 
the “free schools” have met with very considerable diffi- 
culties, both external and internal; external, because of the 
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suspicion inevitably” aroused by their complete departure 
from tradition and also because of an equally inevitable 
‘oppésition on the® paft of the archaic moral conscience: 
of the community, the conscience which demands punish- 
ment and repression as a normal part of education; 
internal, because, underspresent conditions at any,tate, they 
deuand exceptional qualities in their directors ‘and their 
staff.» In England the leaders of the movement at the 
present moment are A, S. Neill and Bertrand and Dora 
Russedl, all of them outstanding personalities. The experi- 
qnenits which they are cariying on’are of the very greatest 
interest, not only to the educationist, but also to the psycho- 
logist and sociologist. If we were right in saying that the 
ynderstanding of human morality that psycho-analysis has 
brought is, from the point of view of practical importance 
to culture, perhaps the most significant of all the achieve- 
ménts of psychology, then these attempts to experjment on 
the lines that this new knowledge has suggested are surely 
among the most interesting of all the applications of psycho- 
logy that have so far been made. 

Such free schools (the principles of which, as applied to 
very young children, are largely those of the growing num- 
“per of “ nursery schools”) naturally afford the best oppor- 
tunities for observing the spontaneous behaviour of young 
children, Such observation is playing an increasing part in 
child psychology, one ofthe most notable contributions to 
this subject being that of Susan Isaacs, who, in her Intellec- 
tual Growth in Young Children, has produced the first 
of a series of three volumes to be devoted to observations 
made at the Malting House School, Cambridge. Her results, 
so far as they are published, are full of value both on the edu- 
cational side in the narrow sense (particular care was taken 
in this school to provide opportunities for the sublimation 
of primitive tendencies towards an interest in “ scientific ” 
directions) and as regards the natwal development of 
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modes of thought and conduct. " In ‘this latter field her 
results challenge comparison with those of Jean Piaget, 
sewho, in a series of books, beginning With The Languagé and’ 
Thought of the Child, published in 1923, reported experi- 
ments he had been making at the Institut J. J. Roussean, 
founded at Geneva in 1912 for the purpose of scientific child 
study aid the training of teachers. These experiments for 
the most part took the form of conversations with thethild, 
so conducted as to bring out as far as possible the child's 
thoughts, beliefs, attitudes and imagination upon the 
particular matter unde? investigation, Following | “the, 
first book mentioned above, successive volumes have dealt 
with the child’s methods of judgment and reasoning, his 
notions of causality, his ideas of the external world, and 
(1932) his moial judgments. This work of Piaget’s is ‘ 
perhaps the most important single line of research that has 
been carried out at Geneva, where, throughout the twentieth 
century, under the very able guidance, first of T. Flournay 
and then of E. Claparéde (who has himself made many 
notable contributions both to psychology and. education), 
there has been cultivated a tradition of broad tolerance in 
psychological doctrine, with ready acceptance of new trutlrs 
in all departments from whatever school or quarter they 
might come. As the result of his now very extensive experi- 
ments, Piaget believes that we can distinguish various stages 
in the development of the child’s mind. The infant’s think- 
ing is “ autistic” (a phrase borrowed from the psychiatrist, 
Bleuler), immersed in phantasy, having little or no contact 
with reality, and being entirely at the service of immediate 
desire. Then follows a long phase of “ ego-centrism ”, 
d&iring which the child has an implicit belief in his own ideas 
and experiences little or no need of proof. At this stage, 
his ideas of causality are predominantly animistic, especially 
with regaid to moving objects or forces (the sun, the moon, 
the clouds, the wind, etc.), while his language serves the 
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purpose sot self-expressich rather than commutnication, so 
that children’s conversation takes the form of collective 
montlogues”, in Which they pay little attention to cach 
other, and enjoy no real exchange of ideas. This stage 
lasts till about the age of seven or eight, only after which 
does real social behavieur begin. Piaget’s methods and 
conclusions have both been severely criticized by Susan Isaacs 
and dthers, and from the evidence available, it now appears 
pretty certain that his stages cannot be taken as indicating 
the way in which the child’s mind at a certain age invariably 
works, ‘At all ages we get phantdsy and realism, animism, 
magi and physical causality, monologues and communica- 
tive speech, intermingled in such a way that it requires close 
gbservation and analysis to detect the transitions from one 
form to another—transitions which are both rapid and fre- 
quent, and which may, of course, be in either direction, 
Névettheless, Piaget has very materially advaneed our 
kpowledge of child mentality, by drawing attention to cer- 
tain general tendencies which may predominate at certain 
ages. From the point of view of comparative psychology, 
moreover, his formulations have the advantage that they 
bring into prominence certain general features of primitive 
mentality, as manifested in the immature mind, the deranged 
mind and the mind of the savage. 

In dealing with mental tests, we have alieady indicated 
how the “statics” of the correlation method need to be 
supplemented by the corresponding “dynamics” of func- 
tional experiments, These dynamics are of especial 
importance in education (as also Lo some extent in industry). 
We have seen how experiments on the “transfer of train- 
ing” have shattered one great educational delusion—a 
delusion that was itself a consequence of the false doctrine 
of faculties. By way of compensation, however, educational 
psychology has provided much that is of use to the teacher, 
not only as regards general knowledge of the child mind 
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and general principles of method, but also matters dealing 
with detailed testing and instruction in the ordinary subjects of 
“school study. We have already menfionéd the “ educational 
tests” that were developed on the pattern of “ mental 
tests”. With the aid of such tests it is now possible for the 
teacher inymany countries to compare his pupils’ attainments 
with those of large samples of the child population 20f 
similar age in such subjects as reading, writing, sptlling, 
drawing and atithmetic, Further, there has been a good 
deal of valuable experimental work on the best metiods of 
learning and teaching different subjects, Some: of this we 
have referred to in dealing with experiments on mémory 
and on Gestalt. In general it would seem that the doctrine 
of associationisna, with its emphasis on unit “ideas”, hag 
led to an exaggeratedly “atomistic” approach to many 
problems of learning, and the general tendency in modern 
education has been to attack these problems in ever darBer 
wholes. Experimental studies of reading in which the exe 
movements of the reader were recorded photographically 
have, for instance, shown that in learning to read it is advan- 
tageous in many ways to use even from the start larger 
units consisting of words and sentences, rather than the ele- 
mentary units corresponding to the letters of the alphabet: 
Similarly, in writing, it has been possible to arrange a series 
of exercises which develop proper habits of flwent movement 
from the very beginning. In thece and other ways psycho- 
logy has, throughout our last period, been making invaluable 
contributions to the detailed routine of the classroom. 


CHAPTER XV 
PSYCHOLOGY AND INDUSTRY 


Tyr problems of ork including those of practice and 
fatigwe, are to some extent common to education and 
industry. From the pioneer researches of Kraepelin 
onwawds, there has been a long series of studies dealing 
vith work. in all its aspects—with various kinds of tasks 
“carriéd out under various conditions by different kinds of 
subjects, Some of these researches have been on a heroic 
scale, such as that of Arai, who, for days in succession, 
multiplied mentally one four-place number by another four- 
place number for twelve hours on end, Others, such as 
those of Phillips, Entwistle and the present wriger have 
ipvolved. a relatively short experiment carried out by fairly 
numerous subjects for many days in succession. Still others 
have aimed at determining the influence of rest pauses, of 
the effect of varying the total length of the working day, 
and similar problems of importance to industry. In general, 
‘itehas been shown that, as regards the effect of practice, the 
“curve of learning ” rises sharply to begin with, and there- 
after grows gradually flatter until the “limit of practice ” 
has been attained.  Itsis very clear, however, that the 
strength of the incentives in operation has an immense 
influence, both upon the steepness with which the curve 
rises, and upon the ultimate height attained—at any rate 
with simple kinds of work in which speed is an important 
factor (cp. p. 316). With relatively dull tasks, such as simple 
arithmetic, quite astonishingly good performances have been 
recorded by whole classes of school-children, when suffi- 
ciently powerful incentives have been offered. Rest pauses 
are nearly always beneficial, though their “spacing” and 
3st 
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length in relation to the nature of the work and the dura- 
tion of the work periods are matters that must be carefully 
estudied if the full advantage from’ them is to be 
obtained. The question whether fatiguability is a general 
factor is one that has proved very difficult to answer. So 
far as the, present evidence goes, ar change of task usually 
involves some, but by no means a complete, “ transfer ” of 
- fatigue-effect, so that it seems likely that fatigue is’ both 
“general ” and’ specific”, Subjective fatigue appears to 
be for the most part a matter of failing interest, de, of 
conation, rather than a diminution of ability, and it is ‘cers, 
tain that in an emergency we can usually call upon “very 
great reserves of energy, though at the cost of requiring a 
relatively long subsequent period of recuperation, With, 
regard to the “ curve of fatigue” itself, it would seem that, 
when other factors are kept constant, there is a rapid initial 
drop in output during the first minute or so, and that thete- 
after output declines very slowly in the form of a straight 
line, with an eventual sudden breakdown if work is con- 
tinued Jong enough (which as a rule only occurs in 
expermments of the “ heroic” kind). To use an analogy of 
Spearman’s, human output thus resembles the output from, 
an electric battery, when this is continuously and slowly dis- 
charged. The human curve, however, is complicated in 
any given instance by minor fluctuations —the result of o 
—which may have somethinge in common with the 
“fluctuations of attention” studied by the carly investi- 
gators in Wundt’s laboratory. A 1ecent very detailed study 
of the work curve by Philpott seems to show, however, that 
these fluctuations follow a geometrical rather than, as had 
previously been assumed, an arithmetical progression. As 
regards hours of work, it has been found that a very long 
working day tends to defeat its object—even from the 
limited point of view of immediate output. During the 
Great War, for instance, in which there were in many cases 
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exceptional incentivés to ‘hard work, a ten-hout day often 
produced a higher daily output than a twelve-hour one, 

» Itewas indeed the war, with its demand for an unusually 
high output, that ‘brought these problems into prominence, 
and thereby gave birth to the new applied science of Indus- 
trial Psychology, though the possibilities of such,a science 
had already becn forescen, notably by Miinsterherg, i in his 
Psychslogy and Industrial E ficiency, published in 1973, 
In spite of much inevitable opposition from the conservatism 
of both employers and employed, this new branch of psycho- 
lopy has made considerable headway in several countries, 
including the United States, Australia, Germany, and 
England. In England, indeed, it is more systematically 
organized than elsewhere, for in this countsy there exist at 
the present moment two well-established institutions for the 
undertaking and co-o1dination of research, ic. the Industrial 
Healgh Research Board (formerly the Industrial ,Fatigue 
Research Board), a government body, and the National 
Institute of Industral Psychology, a privately supported 
organization, founded in 1920 by C. S. Myers, formerly 
director of the psychological laboratory at Cambridge, 

»As now developed, industrial psychology comprises 
two great groups of problems, dealing respectively with 
the work itself and with the workers—though the two 
naturally have the closest relations to one another. Prob- 
Jems connected with the work arose partly, as we have just 
indicated, out of the industrial situation created by the war, 
partly out of certain researches carried out by Taylor and 
Gilbreth in America, who studied the movements involved 
in certain “repetitive ” industrial operations. Comparing 
skilled with unskilled workers in these operations, these int. 
vestigators showed that the former carried out the work with 
much greater economy of movement than the latter, who 
always indulged in unnecessary and ill-adapted movements, 
which hindered the efficiency and speed of their performance, 
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From this leginning, the investigations spread to the general 
atrangement and lay-out of the work, with a view to 
economy of effort in the running of the factory as a whole. » 
Although many of these pioneer studies enjoyed some 
real success, the earlier investigators, as is now pretty 
generally, admitted, took a too crudely mechanistic view of 
their problems, stressed the factor of output too exclusively, 
and thus antagonized many of the workers, who dooked 
upon the new methods merely as devices of their employers 
to get more work done at less cost to themselves, . With 
the advent to this field 6f more capable all-round psycliolo- 
gists, who were able to envisage each individual problem 
as part of a larger whole, including the individual peculiari- 
ties of all the persons involved, the more “ human aspects ” 
of the industrial processes began to receive due attention. ° 
It was recognized that the earlier workers were perfectly 
right ig stressing the superiority of some method» cver 
others—there are many definitely inefficient and tiring ways 
of doing any given task—but that, on the other hand, it is rash 
to say that there is “any one best way ” of doing this task; 
it is here that individual idiosyncrasies have to be allowed 
for, since equally skilled workers will, within limits, carry 
out the necessary movements in different ways, just as there 
is a characteristic stroke production in the case of every good 
golfer or cricketer, though all will avoid the more obvious 
faults of the beginner. With this very necessary allowance 
for individuality, and with the extension of research to deal 
with questions of heating, lighting, ventilation, seating, and 
other matters which have a very obvious bearing on the 
workers? comfort, the suspicions of the latter (which in some 
dountries had never been very serious) were overcome, while 
at the same time the more efficient and economical working 
of the whole factory brought satisfaction to the employers. 
The second group of problems, those concerning the 
workers rather than the work, falls into two chief sub- 
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groups, *which have come to We called vocatiodal guidance 
and vocational selection respectively. Of these we have 
*alretdy spoken, andl little need be added here. In this field’ 
too, some seriqug mistakes were committed in the early 
stages, this time due (once again) to the influence of faculty 
psychology, which made it appear possible to measure a 
person’s memory, dexterity, etc, by means of tests which 
had Ltle in common with the actual progesses involving 
“ memory ” or “ dexterity ” that the person would be called 
upon to do in the actual work for which his suitability was 
being tested. It is now becoming recognized that (owing 
to the high specificity of s and the absence of “ faculties ” 
of memory, dexterity, etc.) a vocational test, if it is to be of 
any high diagnostic value, must resemble «very closely the 
actual conditions of the work—indeed, in many cases, the 
only modifications that can be permissibly introduced are 
such %s may be absolutely necessary for obtaining @ quanti- 
tative measure of the person’s ability in a short time. The 
devising of reliable, and at the same time reasonably con- 
venient, tests is therefore by no means an easy matter. 
Records of the person’s past life and achievements 
(scholastic or otherwise) may, of course, be of great use in 
the absence of suitable tests, or to supplement them, The 
relation of a pergon’s g to his proposed occupation is also of 
importance. ‘To undertake work for which one is unfitted , 
by reason of inadequate g*is to court failure and disappoint- . 
ment, while for a person of superior intellect to devote. 
himself to work of a mechanical order is not only economi- 
cally wasteful, but is liable to produce boredom and dis- 
content in the person himself, Qualities of temperament 
and. character have naturally also to be taken into account. 
In particular it has been shown, especially through the work 
of Millais Culpin and May Smith, that certain forms of 
work (e.g. telegraphy and coal-mining) are particularly 
trying to those inclined to suffer from neurosis, and indeed 
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some “ occufiational discases ? (such as telegraphist's cramp 
and miner’s nystagmus) have been proved to have a neurotic 
basis, Ultimately, perhaps, with a* gre&ter understantling 
of the processes of “ sublimation” as revealed by psycho- 
analysis, and the development of more convenient methods 
of diagnosing the principal lines of*sublimation, it may be 
possible to,fit work and worker together with much greater 
assurance and accuracy than is possible at present, Mean- 
while the field over which existing methods of investigation 
can be applied is constantly extending, As illustrating-some 
of the outlying quarters of this field we may refer to the, 
psychological studies carried out by Slocombe and others in 
America on the causation and prevention of accidents with 
tramcears and other motor vehicles, and also to the fact that. 
in 1932 there was formed in England a Theatre Research 
Committee for the study of the many psychological pr ob- 
Jems involved in the practice of dramatic art. 

In recent years particular importance has been attached om 
the vocational selection side, to the choice of leaders, super- 
intendents and overseers. Persons in a position of authority 
must, of course, have a good knowledge of the processes 
that they are to supervise. But that is not enough; thef, 
must also have the ability to deal with men, so as to get 
the work done efficiently but with the minimum of discontent 
or friction; they must, therefore, have good “ psychologi~ 
cal” abilities, combined with sympathy, humanity and 
justice. Above all they must avoid nagging and anything 
in the nature of obsessive insistence upon unessential details. 
It seems likely that this new interest in the qualities of 
leadership i in industry may ultimately prove of great value, 
both in the diagnosis of these qualities in other spheres 
(thus making an important contribution to social psycho- 
logy), and in forcing psychologists to face the problems of 
“psychological ” ability itself—a problem which, perhaps 
because it concerned themselves too nearly, they have, 
strange as it may appear, very mych neglected.) , 
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CHAPTER XVI 
CONCLUSION~-THE PRESENT POSITION OF PSYCHOLOGY 


Tur ghistory of our last period is now completed—and 
with it cur-whole story. It is clear‘that, though it is still only 
at the beginning of its labours, psychology has now, at the 
end of the first third of the twentieth century—very 
Gefinitely arrived. It has made for itselfa place, though 
still a humble one, in the hierarchy of sciences, It has a 
ew really outstanding achievements to its credit and, apart 
{rdnp these, it has made some degree of progress over a 
wide front. Most important of all perhaps, it has succeeded 
in introducing the psychological point of view into the con- 
sideration of many questions—both practical and theoretical 
—which had never been contemplated from this point of view 
Jbcfore, We have scen in our last chapters some of the con- 
sequences that have followed the adoption of the new 
standpoint in sociology, in education and in industry— 
consequences that are obviously of the greatest importance 
for human efficiency and happiness. The political, 
theological, ethical or economic points of view have for too 
long enjoyed exclusive rights in these fields; it is becoming 
more and more evident that they are in urgent need of 
supplementation by psychology. If psychology is the science 
of human behaviour, then it must surely be consulted in @ll 
problems in which human behaviour is an important factor 
of the total situation, And when it is consulted, we usually 
find that it has valuable advice to give—advice which in the 
last resort may well be essential to the progress or (as we 
aw 357 
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may perhapé add in view of the present crisis) even the cgn- 
tinuance of our present civilization. Physical science has 
"played its part in giving men a new afid hitherto undrcarfied~* 
of power over their environment. It is°now the part of 
psychological science to sce that they use this power for 
mutually heneficient, rather than for mutually destructive, 
ends, Intolerance, fear, hatred, cruelty, misunderstanding, the 
results of which have so disfigured human history in the past, 
are likely to have even more terrible consequences in the 
future, now that science has put extremely dangeroys 
weapons in man’s hands, ‘without at the same time teaching, 
him how best to use them, Only psychology can perform 
this latter task. If it is true, as the old adage says, that tout 
comprendse, cest tout pardonner, then we may reasonably, 
hope that an increased general understanding of the workings 
of the human mind will really produce some increased 
measurenof human kindness, toleration and co-oper&tidn, 
which may prevent that collapse of civilization with which, ~ 
according to many authorities, we are genuinely threatened. 
But such considerations, while they show the great impor- 
tance of the task that psychology seems called on to perform, 
reveal all the more effectually the present inadequacy of, 
psychology in the face of this task. Psychology has made 
great progress during the hundred years of our review, and 
particularly during the last thirty; but, as we said at the 
beginning, it is still infantile, stillbrelatively uncoordinated. 
To a pessimistic observer it might even seem that psychology 
is still utterly uncertain of its own true nature, mission and 
foundation. Of the various schools into which so much of 
psychology i is now divided, each talks a language of its own; 
alid most of them have relatively little interest in, or under- 
standing of, the work of other schools; they are inclined to be 
sceptical af the value of any approach other than their own, 
and, therefore, but little disposed to seek a way of linking up 
their own terminology, viewpoint or discoveries with those of 
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sister schools. Substituting ahools for natiohs, it might 
appear that the state of our science mirrors the present politi- 
cal condition of the’world, where a multitude of independent’ 
states are endeaYouring—without much success—to solve 
their pwn problems by themselves, when all the time it is plain 
that these problems can 8nly be solved by means ofsinter-state 
co-operation, Similarly, it may be that the problems of 
psychdlogy can in many cases only be dealt with satisfactorily 
by means of a pooling of resources and a greater measure of 
cg-gperation between schools. There is room for planning 
in. sqience, ‘ns well as in industry, and it may be that the 
history of the next “ period ” of thirty or forty years, when 
it comes to be written, will be largely occupied with efforts 
.at consolidating the positions already, won and at attempts at 
further systematic advance ona united front. Clearly enough, 
much valuable information has been won by the labours of 
the fhodern schools, But it is equally clear thatethe full 
‘ advantage of their achievements can only be enjoyed when 
their detailed discoveries have been linked up in some more 
comprehensive system. There can be little doubt that each 
school has developed certain important aspects of psycho- 
logical truth; but, if this is so, it follows that no one school 
possesses the sole key to truth. Hach is justified, in so far as its 
outlook and method prove of value, but none is justified in 
assuming that its own approach is the only profitable one, and 
that only its own results have any considerable importance. 
Now it is quite probable that schools are essential to real 
progress in psychology at the present stage of its develap- 
‘ment. The existing schools have shown conclusively that the 
‘phenomena that are commonly held to be the subject matter 
of psychology can be approached by various roads, and there 
is good reason why we should endeavour to explore every 
road to the full, Indeed, we should be amply grateful to the 
pioneers who have opened up these roads. But we should 
regard these pioneers and their immediate followers as 
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specialists efigaged on trying out‘new weapons, Which,» if 
successful, will become part of the permanent armoury 
‘and equipment of the science, fThé great body’ of’ 
workers should be prepared to avail tHemselves of any 
of these weapons which seem to be appropriate for attagk on 
the particular problems on which théy are cngaged. There 
should be many of them, too, whose chief business it is to 
link up the achievements of the different schools by’a co- 
operative research on the same problems by the various 
methods distinctive of these schools, so that we may discoyer 
how far the ground conquered by them is in reality the gamer 
(and only appears different because looked at from another 
angle), and what is the nature of the intervening territory 
when it proves te be distinct. In this way there may coma 
into being one “ psychology ” with many methods, in place, 
of the several “ psychologies ” that exist to-day. 

Some efew attempts in this direction are already Being 
made; for instance, in the research now being started by the ‘ 
American Council of Education to which we have already 
referred (p. 324), psychologists of many different schools 
were consulted as to possible “ factors ” that could profitably 
be studied by the method of tests, estimates and correlationss 
but so unused were many of these psychologists to thinkig 
in terms of the “unit factors” that it was proposed to 
investigate, that in many cascs the suggestions sent in were 
not so very helpful. Here the watt of common thought and 
vocabulary has shown itself a batrier to full co-operation. 
There are, however, taking place a few systematic attempts to 
see how far the discoveries made by one school and usually 
described in the terminology of that school can be looked. at 
from the point of view and described in the terminology of 
another school, Thus, of all the schools, those of psycho- 
analysis and behaviourism are perhaps in many respects the 
farthest apart; and yet, in a very original recent book, T'he 
Development of the Sexual Impulses, Money-Kyrle (him- 
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self a follower of the formeraschool) has, Wit some very 
considerable degree of success, described the most essential 
“discoveries of psycho-apalysis in a way that seems (0 fit in 
well with the behaviouristic outlook and in a terminology to 
which no behaviourist could reasonably object. 

Large international *congresses serve also asy a means 
whereby psychologists working along different lines can make 
sympathetic contact, Of such congresses there have been 
ten in all, the first in Paris in 1889, the last in Copenhagen 
ip 7932; and Claparéde, with his broad views and interests 
a(and with his own laboratory ‘very suitably located in 
Geneva !) is admirably qualified for the post of permanent 
secretary of these congresses, which he occupies, There have 
deen frequent smaller reunions also, suck as those of the 
Gesellschaft fiir experimentelle Psychologie in Germany and 
the American Psychological Association in the United States. 
Thete congresses have established various committecs for 
ao-ordination or standardization on certain special points. 
But it looks as though the time were rapidly approaching 
when a much bigger effort in this direction may be needed, 

On the literary side America has realized the need for 
Yummaries and indices which will help the individual worker 
ts discover the publications on his own special subject that 
are appearing in the now very large and scattered literature 
(there are, apart from books, about one hundred current serial 
or periodical publications devoted to psychology) The 
Psychological Index of current literature has appeared. in 
connection with the Psychological Review since 1895 (while 
the Zeitschrift filr Psychologie has published a somewhat 
similar index). The Psychological Bulletin, first published 
in 1904, has provided useful summaries, reviews and 
abstracts. Most valuable of all at present are the Psycho- 
logical Abstracts, published by the Clark University Press 
(since 192'7), which provide systematic summarized accounts 
of all the literature of importance—an achievement of which 
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American psfchologists may well be proud. This sarhe press 
has also in the last few years incurred the debt of psycho- 
logists by issuing (under the able éditor: ship of C, Mur- 
chison) a whole series of volumes, each presenting under one 
cover an extremely useful conspectus of the work and stand- 
point of different schools, the present Status of our knowledge 
on certain given subjects, or the study of such subjects by % 
variety of methods, Among such volumes have been P£ycho- 
logies of 1925, Psychologies of 1930, Feelings and Emotions 
(a symposium on this subject by a large number of entingns 
psychologists who were invited to attend a gatheritig to epm-: 
memorate the opening of a new laboratory at Wittenberg), 
Foundations of Experimental Psychology, Foundations of 
Child Psychology. Mogt impressive of all, perhaps, is thee 
Psychological Register, which is ultimately intended to pro-r 
vide an account of all important psychologists from Socr ates 
onwards, and the most recently issucd volume of which ton- 
tains the names of about 2,400 living or quite recently livinge 
writers, all of whom have been “ passed ” by some specially, 
appointed representative for their own country as of sufficient 
importance to be included in this list of those who are 
seriously engaged in building up the science at the present” 
day. A rough calculation shows that these psychologists 
between them have (including translations) contributed over 
40,000 separate books and articles, Psychology may be 
inadequate when compared to the demands that we should 
like to make upon it, it may still be uncertain about its own 
nature and the proper lines of its development, but there can 
no longer be any doubt as to its existence as an important 
branch of knowledge that is growing rapidly and that 
(granted the continuance of our present civilization) is in all 
likelihood destined to exert a profound influence on the 
future of our race. 
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Soul, seat of, 37 

* Sound, see Hearings « 


wionge cases, Space 


e 


percaption, 62, 
85/93, 148, 158Pr72, 
185, 196, 203, 206, 242 

Span of conscioysnesy 
18, 118, 182, 489, 249 

Span law, 315 

Specific cnorgics, Inw of, 
46, 48 {f., 9a, 170, 172 

Specious presenG 158 

Speech, 341 i 

Speed, 315 

Spinal cord, 47, 58, 54) 
56, 234, 2600 

Spiritualism, 102 

Statistics, 27, 40, 41, 304) 
309, 310, 312 

Stereoscope, 12, 28 6a 

Stimulation, method of, 
320 ff ¢ 

Stroboscope, 241 7 

Structure, 13, 228 /f.,233 

Subconscious (see also 
Unconscious), 156 

Sublimation, 271, 28% 
ago, 296, 346, 356 " 

Subtuactive method, 187 


Uf, 262, 286, Suffering, self-imposed, 


290 ff *. 
Suggestion, 67, 
5 a16, 280 
tulcide, 29, 297 
Summation, 268 jf 
Super-cgo, 20, 
287 349, 34: 
Superiority, 294 
Surgery and hypnotism, 
10, 


o 


239) 


4 
Symbolism, 282 ee 
Symbolism, functional, 


5527 shoot 
Synesthesia, 129 
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130, 131, 132, £33, 160, 
#175, 188, 208, 214, 258, 
298,299, 304, 308; 306, 
310, 317 
Gamble, 202» 
George, Lloyd, 30f 
Gilbreth, 353 
Goddard, 305, 318 
Goethe, 12, 60,62, 63,117 
Goldscheider, 95, 198 
Golgi, 223 
Goltz, 222 a 
Gopalaswami, 2294 @ 
Grassmann, 60 y 
Green, 192 i . 
Groos, 136 
Gross, 322 
Guggenbuhl, 109 


Hatt, Marshall, 46, 48, 
54s 55, 104 . 
Hall, Stanley, 121, 134, 
135, 136, 142, 179, 206, 
207, 208, 210, gt, 983 
Hamilton, 40, 76 
Hammond, 246 & oo 
Hart, 319 
Harter, 212 
Hartley, 24, 32 
Hartmann, von, 
Hartshorne, 308 
Head, 224, 266, 267, 31g, 
327, 328, 329 
Healy, 154, 344 
Hegel, IIL 
Helmholtz, 1a, 58, 60, , 
61, 63, 64, 89, 90) 91; « 
92, 148, 160, 169, 170, 


e 


4 
i 


wr 
18 292 
ee 


171, 172, 173, 1745 1754 
176,177, 181, 186, 191, 
192, 193, 196, 215, 222, 
292, 332 

Henning, 331 

Henri, 202, 203 

Hensen, 172 

Herbart, 12, 14, 15,16,17, 
18,19,20, 21, 22, 23, 28, 
29, 33, 34 36, 40,78,84, 
194, 1777, 202, 292, 

Hering, 60, 171, 192, 
193, 196, 203, 204, 332 

Hermann, 97 

Heymans, 322 

Hirschfeld, 339 

Hitzig, 220 

Hobhouse, 124 


Pioiiding Pa 12 


aeae 286, 267 


ie 

25 153 
WaFP5 

fone q ow 


Horh, 6 

Hof sie 109 

ows,'108 im qe, 345 

Glues gt, 189 e Lan e, 157, 179, 187, 230 
Hunter,’253, 255 Lankes, 322 


Husserl, 241 « 
Hugley, Aldous, 263 


Teaacst¥47, 349 
Ttard, Gor70, 108 


Jaacar, de, 186 


Jaensch, 202, 303 
James, $2, 83, 133, 148, 
152, ee 155, 186, 


160, 161, 


SH 

agit 183, 200, 

a tah 200, 212, 217, 
23% 236, 238, 262, 292 


Janet, 217, 279, 280 

Jastrow, 166, 207 

Jagkson, 223, 266 

Jennings, 124. 

@espersen, 137 

jones, 283, 337; 338, 339 
losey, 274 

Jost, 202, 205 7 


1179 

ung,*09, 282, 283, 294, 

~ 7 298, 299, 300, 
307, 303 


beldanr, 14, 15, 20, 21, 85, 
151, 301 
an 1 274 
1) 202 
303 
mee, Pe 195 


‘ pan go 
Kirkman, 116 
Kirkpatrick, 305 
Kirschmann, 179 
Koenig, 192, 201 
Koffke, 242, 244, 250 
Kohler, 197, 205, 242, 

243, 247, 253 
Kotigen, 192 
Kraepelin, 179, 189, 211, 


35 
Krasnogorski, 259 
Kreidl, 194 
Kretschmer, 302 
Kries, von, 192; 207 
Kroh, 202, 303 
Kronecker, 207 
Kriiger, 179, 245 
Kiillpe, 130, 148, 132, 
1§3, 179, 187, 188, 
214, 232, 233, 238, 241 
Kuo, 294 


Laplace, 111 

Lashley, 53, 255, 256, 
260, 266, 319, 324 

Lavgisier, 68 

Lazarus, 137 

Lehmann, 179, 214 

Leibnitz, 13, 18, 164, 
167, 279 

Leuba, 335 

Levy-Brtihl, 335 

Lewin, 242 

Liébault, 142, 216 

Linnsous, 65, 196+ 

Lipps, 148, 149, 179, 201 

Lister, 54 

Locke, 11, 17, 24, 8x 

Loeb, 124 

Lorenz, 185 

Latze, 76, 84, 85, 86787, 
148, 158, 202, 208 

Lubbock, 122 

Luciani, 222 

Lucretius, IY 

Lyell, 111, 113, 115 


McDouca t, 20, 21, 122, 
167, 171, 214,223,224, 
238, 239, 251, 270,271, 


272,273,274, 275,277, 
278, 279 286, aBB age, 
3IT, 3 


Mach, 4G 186, 193, 194 
Magendlo, Pa 47, 50 
znus, 
alinows' te 337, 338,339 
Malte Us, 112, 13, 11S 
Meniel 150 : 
Marhg, 179, 235, 23 
Marett, 138 
Martin, 202, 203 * 
Martius, 179 
Maskelyne, 90 
Mateer, 259 
Maxwell, 60 
May, 308 
Meinong, 146, 147, 148 
Merkel, 179 
Merriman, 317 
econ .67, 68, 239 
eumann, 179, 21 
Miall, 116 as 
Michotte, 238 
Mill, James, 23, 28, 29, 
7 3%, 32, 33s 34; 55y 
P75 77 259 


983 


ve 
Mill, John Stuart, 28, 
70; 7gw78, 79, 82, 
136, 181, 20! 
“ Mises, Dr,” 97 
Money-Kyrle, 338, 360 
Moore, A. W., 230, 240 
Moore, K. C. 135 
Moore, Thomas, 101 
Morgan, 123, 124, 125 


Mosso, 212 

Miller, Seb 84, 84, 
165, 96, 202, 
203, 204, 295, 232, 
235, 246, 311 

Miler J., 29, 48, 9 50, 


$5, 59, 60, 61, 3 

89, 92, 170, v7 185 
Muller, Max, 137 
Miller-Lyer, 149 
Munk, 222 
Munsterberg, 155, 179, 

212, 233, 311, 353 
Murchison, 362 
Murphy, 8; 126, B27, 187 

Musschenbroek, 6 

Myers, 353 


NaPo.zon, 39 
Natenson, 9@ 
Nasse, 8! 

Neill, 347¢ 
Newton, 12, 60 
Nietzsche, 294, 295 
Noraworthy, 305 


OxHRWALL, 195 
Ohm, 96 
Okey, 101, 102 
Orth, 236 


Pacn, 179 « 
Pailthorpe, 340 
Patrick, 179 
Pavlov, 32, 208, 255, 256, 
257, 260, 271 
Pear, 341 
Pearson, 128, 132, 910 
Perty, 334 
Bestalozzi, Il, at 
‘fungst, 197; 7 
Phillips’ 351 *. 
Philpott, 352 ; 
iaget, 139, 348, 349 
Pierce, 166 
Pillsbury, 252, 234 
Pilzecker, 202, 204 
Pinard, 322 
Pinel, 39, 69, 70, 75 
Plateau, 241 
Plato, 10 


34 

4 
Preyer, 134,‘ 
Prince, 217) @s 
Prim, 238 
Purkinje, 60, 192 
Puységur, 68, 106 


. 


Ramon ¥ CajaL, 223 
Rank, 283 

Ratzel, 137 

Read, 335 

Reik, 283,<339 
Remak, 5. 

Ribot, 218, 216, 317 
Richards, 339 
Rignano, 246, 247 
Réhem, 283, 337 
Rolando, 46, 52, 22% 
Romanes, 123 
Rousseau, tr 
Rubin, 202, 242 
Rupp, 202 

Russell, Bertrand, 347 
Russell, Dora, 347 ¢ 


n 


SAFRIOTTI, 305 
St. Hilaire, rir 
Sandow, 295 
Sanford, 202 
Schneider, 121 
Schopenhauer 292 
Schultze, 191 
Schumann, 147, 

203, 204 
Scripture, 179, 213, 214 
Seashore, 197, 214, 323 
Séguin, 70, 108, 109 
Seligman, 337 
Shakespeare, 245 
Sherrington, 157, 223, 

224, 268, 269 
Shinn, 135 
Sidis, 154 
Sighele, 141 ~~ 
Silberer, 298 
Simon, 304. 
Slocomhe, 356 
Small, 252 
Smith, E M., 258 
Smith, May, 355 
Socrates, 362 
Spalding, rat 


202; 


INDEX ¥ 


Spearman;4o,43,1/:7, sed Swarrz, 137 
ees eR 315s: Wakley, tor ~~ : 
239 ', 248, 249, 2f0," Waldeyer, 223, 261? . 


310, 3X1, 312, 313, F4, 
313, 319, 324s 325, AS2 
jpencer, 76, 83, 102, ATI, 
114, 115, 116, 117, 118, 
I1Q, 120, 121, 122, 126, 
134, 136, T39, 140, I50, 
151, 156, 169, 211, 247, 
274 

Spirtov, 255 

Spurzhenm, 38, 39, 41, 
43) 44 

Starbuck, 142 

Staub, 340 

Stemthal, 137 

Stephenson, 324 

Stern, 407 

Storring, 179 

Stout, 14, 80, 146, 148, 
I§1, 152, 186, 246 

Stratton, 179 

Stumpf, 87, 185,196, 197, 
2GI, 205, 242, 32) 

Sully, 80, 134, 135, 148, 
149, 152, 335 

TAINE, 215 

Tarde, 140 

Tawney, 179 

Taylor, 353 

Terman, 305, 318 

‘Thomson, 132 

Thorndike, 83, 125, 128, 
154, 160, 210, 244, 250, 
252,253) 317, 320, 324 

‘Titchener, 148, 152, 153, 
179, eae 214, 220, ae 
231,232, 233, 240, 270 

‘Trautscholt, 188 

‘Treves, 305 

‘Treviranus, 59 

Trotter, 329 * 

Tylor, 137, 138,% 139, 
334, 335 

URxKULL, yon, 124 

Urban, 166 

Urbantschitsch, 189, 303 


VALENTINE, 320 
Velde, van de, 302 
Volkmann, 92, 148 


Waller, 88 


Wallace, 113, 114° > 


aod 
Ward, 103, 146, ae, 149, 
250, 151, 152, 156, 246 
Warren, 25, 379 
Washburn, 254 4," 
Watson, 83, 254, 256, 
259, 261, 262, 263, 264 
Watt, 236, 298 ’ 
Webb, 239, 322 » 
Weber, E. F1., 28, 30, 64, 
6193/94,95,96, 98, 162, 
163, 164, 165,Ap1, 292 


320 
Weber, Hilda, 334 4 


‘ 


_ 


Weismann, 119, 12335 
Weiss, 256 

Wernicke, 221 Ghg 
Wertheimer, 241,2 21245 
Wheatstone, 12, 28, 6: 
Wheeler, 245 ‘ 
Wiersma, 322, 328 
Witasek, 148 * 


Witmer, 135,179,299,344.: 
Wohlgenzuth, 200, 33% |: 
Wolfe, 179 ‘p % 
Wolff, 10 
Woodworth, 153,733 nae 
Wundt, 17, 28,58,96, 130 
132, 133, 134, 138,14 D 
152, 153, 185, 158, 160, | 
v O19 yt sae 179, 
180, 181, 1B2, 184, Ms, ** 
187, 188, 189, 199, 19le 
195, 196, 201, 202, 206, 
207, 208, 210, 211, 28, a 
213, 214, 215, 225, 229, 7°! 
233, 234, 230, 245,292, ~ 
29 Laas 





352 
YERKES, 154, 252, 253, 
254, 305 
Young, KC, 341 
Young, Thomas, 12, 60, 
61, 62, 63, 91,92, 17% 
ZUCKERMAN, 342 
Zwaardemaker, 65, 196, 
331 


Arapectn, 
Nisa, Py ne mink 


Cotlabar, or Seywttres 
leave heap keke» fov Aevtine AG 
Menke gs fener 
aby « hen d bo agae yt) 
Blanes em Verve fe otley y 
lutte (le pareve } 
Thad hes tte, ieted up 4 dorsho 
Aoneet « her bane, 
pre Pagowrst > Chae hien, Wrarhall Movekd io Lubin, 
Ais Conte, fe 
do ratcars we Cork sunemens . 
Prolty adn, Nathan ¢ ig elo. peyetetyy 
Tradifien of y Roanly abn 
A Witkas Ud fev soem tous okt porte 
ped an Be. | drasrmeg clot Lamu o 
CApatonmys- 
Gna chry nisin 
pe fo seph. cally ere Crude 
vrdhy, My fesse. 
Avvanqewrt 1 lay-out 


a 


8.0. &., wireless message calling 
for help. The message often begins 
and ends with the Ietteis S. O. S, 

8. P. 0, A., Society for the 
Prevention of Cruelty to Animals, 

Sp. gr., specific gravity. 5 

&q., square; (LL. segdens )=the 
following. 

Ag. f6., square feel, 

aq. in., square inches, 

Bq. ™., square miles, 

Sr., Senior, 

S. S., Sunday School ; steamship, 

St., Saint; Statue ; Street ; Strait, 

ster, or atg., sterling, 

gtn., station, 

subj,, subject ; subjunctive, 

Sun., Sunday, 

sUp., superlative ; supra (=above). 

supp., supplement, 

Supt. or Supdt., Superintendent, 

Surg., surgeon ; surgery, 

Sur.-Gon,, Surgcon-General, 

Surv., Surveyor, 

Surv.-Gon.,? Su veyor-Ceneral, 
8. W., South-west ; South-western 
(Postal District, London) 3 Senior 
Warden, 

gyN., synonym, 


T. B., tuberculosis, 
tech., — technically ; 
technology, 
technol, technology. 
tel, telegram. 
temp., temperature, 
theor,, theorem. 
Thura,, Thausday. 
T. M, O,, Telags Aph Money,Order, 
§,0,, Tagger Uffiver ; tur’ over. 
he tyapatador ; tratspoge 4 thea- 


suuitr ; trestcy™ mee 


technical ; 


« 


Trin,, ‘Temity. 

tra., anspose. 

T. U. G., Trade Union Congi ess, \ ‘ 

Tues., Tuesday, (rity, ‘ 

T.V. A. Tennesse Valley Autho 

typ. or typo., typographer, , 

* U : 

U. A. R,, United Arab Republic. 

1,0. K., United Kingdom, 

ulf. o: ulto., (1, ultimo Jo lasly 
or, of the last month. 

U.N,, United Nations, 

U. N.S. GC. O. or Uneseo 
( B8cac4{ ), United Nations Edu- 
cational, Scientific and Cultural 
Organisation, 

Tniv., University ; Universalist 7 

U.N. O., ot Uno ( 8c ), United 
Nations Organization. 

U.N. RB. RB, A., or Unrra (etal), 
United Nations Rehef and Rehabi- 
litation Administration. 

U.P. 1, United Press af India, 

U.S, United States. 

U. 8. .A,, United States of America, 

U. & S&B. Union of Soviet 
Sociatist Republics, 


Vv 


Vy, dlymg bomb. 

Va, long range ETE projectile. 
Via verb; versus (again), vide 
( sve ). 

Vat., Vatican, 

Vi Oy | Vice-Chancellor ; 
Chairman ; Victoria Crass, 
Vico Pres., Vice-President, 

vid, (L. vide ) see, 

yil., village. . 

Vv. I P., Very tmporten, yawn 

"g Vi8O, vi isvount. = i, wit. 
, Viz (Te aidelecet) namely sto 


oat Ny 


Vice- 





~_ 


lke 


Rad., Radical. 
rad,, radix, root. 
eR AL I, Royal Air Force. 
R GO 
* Cross, 
R. B., Royal Engineers, 
re., regarding, 
reed,, received, 
3 recpt., receipt. 
" ref,, reference, 
reg, register ; regular. 
@ep., _ representative ; republic ; 
reporter 5 report. 
Rev., Reverend ; Reveftion. 
Rev. Ver, Revised Version. 
R. M., Royal Mail, 
é M. A,, Royal Military Aca- 
»emy, 
R. M. G., Royal Military College. 
BR. M. 8., Royat Mail Steamer ; 
Railway Mail Service. 
R. N,, Royal Navy, 
Rom., Roman; Romans, 
Rom. Cath,, Roman Catholic. 
Rs., Rupees. 
B.S, Royal Society, [Party. 
R.&. P., Revolutionary Socialist 
B.S. V. BP. ( Fr. Repondes slit 
vous plait )=veply, if you please. 
rt,, right. 
Rt. Hon., “RYT Honourable, 
Rt. Rev,, Right Reverend. : 
Rues., Russia ; Rossian. 
R. JW. A. O., Relief and Welfare 
Ambulance Corps. 


Ry. or Rly,, Railway. 
8 





mr 
Reman Catholic; Red 


§., Saint ; South; Sunday ; Signor. 
econd ; shilling ; singular, M 
day. . 
Branch ( of Police ).4] 
Cpenstable. 









8. 
S. G., Special 
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8. G., small capital. 

Sec. B., (L. Scientiae Baccalauvens)= 
Bachelor of Science. 

Se. D., (L. Stientiae Doctor )= 
Doctor of Science. { namely. 

seil, or-se,, (L. sedlicet =to wit; 

Scot., Scotland ; Scottish, 

scr.,, scruple. 

Script., Scripture, 

8. 4. (L. sine die =without day. 

8. DaO., Sub-divisional Officer, 

S. H., South-east; South-eastern 
( Postal District, London ), 

S. B.A, ©. (mtg), South-east , 
Asia Command, 

8. B.A. D. O. (alate), South- 
cast Asia Defence Organization. 

8. B.A.T. O. (Aleicbi ), South- 
cast Asia Treaty Organization, 

86C., Second ; section, 

Seo. or Secy., Secretary, 

sect, or sects., section or sections. 

Sen., Senate ; Senator. 

Sep. or Sept., September ; Septua- 
ganit. Paes 

Beq. or seqq,, (L. sequentia) =the 
following ; the next, 

§. i, R., South Eastern Railway. 

Serg. or Serj., Sergeant or Ser- 
jeant. 

8. G., Solicitor-General ;(L. Saluti's 
Gratia)=for the sake of safety 
(=insnred) ; Surgeon-General, 

Sgt, Sergeant. 

sh., shilling ; shillings. 

sing,, singular, 

S. M., Sergeant-Majer; Station 
Master; (Fr. Sa Mayeste )= His 
( or gler ) Majfua. 

Sod Society.” 2 

861, Solicitbr ; Sclom@yy, , 

sol, eoltitign, a = 
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Constabte 5 
card, 
p. ©, per cent ; postal card, 
P.O.T. 3, Permanent Court of 
International Justice. 


Puivy Council ; past 


P. N., (Club) Ports, Play- 
wrights, issayists, I ditors and 
Novelists. 


per cent., (L. per centiqn )=hy 
the hundred, 

P. G., paying guest. 

Ph. B., Bachelor of Philosophy. 


Ph, D.) (1. Philosophiae Doctor =" 


Doctor of Philosophy, 

phil, philosophy, 

P. I. B,, Press information Bureau, 

pl., plural. 

PLE, Plaintiff. 

pm, premium, 

P. M., Post-Master ; Past Master ; 
Prime Minister. 

Pp. ™, per month; 
mevidiam )-aftetnaon ; 
tem (after death ), 

P. M. G., Post-Master-General ; 
Paymaster-Gen: ral, 

Pp. D., promissory note. 

P. O,, Post-office ; Postal Order, 

p. 0, d., pay on delivery. 

P, O. O,, Post-ollice Order, 

P.O. 'W., Prisoner of War. 


(1. post 


post-mor-~ 


PPo pages. 

DP. D., past ( or passive ) participle ; 
expar pro, 

pref, preface ; prefix, 

prep., preposition, i 


‘Pres., President. 

P. R. O., Public Relations Olficer, 

pro. & con, (IS pro ef contra )= 
for and ay sinst. . 

Wok, Pr rofegsce. 

‘proms jr ‘apoun- 


"I RTO, 


Prov, Proverbs (B) ; Province. i 
prox,, {1.. pravimo )=nest. As 

“P,R.S.,  Premehand Roychanag, 
Seholarship. : 
P.Ba Cl. post seri} wnt)=postscrip® 

| police station ; ; police sergeant. 

PS. U.. Progressive Students® 
Union, 

Ps, Psz aun, 

pt, pint, 

BP. T. 1, Pross Trust of India, 

Please turn over, 

Pub., public ; publisher, « 

+ Pub. De 3., public document, 

P. WD. Public Works Depart- 


ment, 





| Q», Queen ; question. 

iQ Ley query. 

: Q. B.D, (1. quod erat seine stran 

dum y= which was to be demans- 

| trated, 

Q. EL. F., (1. quod erat faciendum) 
= which was to be done. 

Q. BL 1, (1. quod evat inveniendum) 
=which was to be found out. 

Q. M., Quartermaster. 

Q. M. G., Quartermaster: General, 

qv., quater (28 pounds ), 

| oo 8.) (L. quantum suffictt, quantiun 





qt, quart 4} quantily. 
Qu. or Cy.) query. 
quar, or quart., quarterly, 
ques, question, 
quot,, quotation, 
| qu vy Wy quod vide)=whieh see, 
R 
Re Rev, Regina, King + Queen, a 
Yr. recipe, Lake, eae 
LR cAS Royal Acae ae Royal 
re Artillery 5 Reargac dmiral, : 
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1M. RB. 0. P,, Member of the Royal 
+ College of Physicians, + 
it. RB. 0, S., Member of the Roye} 
College of Surgeons 
#M. RB. G.S., Member of the Royal 
‘Geographical Society, 
PMr., Master or Mister, %, 
‘Mrs, Mistress, 
MS., manuscript., fae 
“SMSS., manuscripts. 4 
Mt., Mount or Mountain, 
’ agus, D, Mus. Doe, or Mus. 
oct., Doctor of Music, 
myth., mythological. ~ 
. N a 
N,, North 
N. nitrogen. 
“ “yp usuter ; nominative } noon; noun. 
N. A. DO. (ates), North Atlantic 
‘Treaty Organization, 
Naut., Nautical. 
WNaw., Navigator ; Navy. 
N. B., (L. nota bene) = Note well, or 
take notice ; New Brunswick. 
n. b,, no ball, 
N. G. G., National Cadet Corps. 
N. ©. O., Non-Commissioned 
Officer, 
N. D. Q,, National Defence Corps. 
N. HL, North-east ; Northern cast- 
on (Post-istrict, London ); 
New England. 
nem, con. (L, vemmne contrady 
tcafe )=no one contradicting. 7 
nem. diss.,(L. nemine dissentiente) 
=no one-dissenting: 
neut., enter < 
N. us New Jetsey. 
1 (hk. now liguet )=it 


Mig shpase is not clear, | 
Dh Lash rth Latitudg, © ial 
We oe Nw unblrnsthecast na 


appears 





N,N. W., North-north-wWest. r 
No. or no., (L. Numero.) number, 
nom., nominative. 

Nos. or nos., numbers. 

Nov., November, 

N, P., Notary Public. 

n. p,, ntly paragraph. 

nP., naya Paisa. 

N. T., New Testament. 

N. Y., New York. 


oO 
O., Ohio. 


O/@., on account of, 


"| obj, objective ; objection, 


obs., obsolete. 

0. 0., Officer in Charge ; Officer 
Commanding. 

Oct., October. 

O. B., Old English. [ tionary. 
O. BH, D., Oxford English Dic- 

Offg., Officiating. 
O.H. M. &., On his (or Her ) 
Mayesty’s Service. 


— 


O.I. G. &., on Indian Govern. 
ment Service. ~ 

0. K., all correct; all right; 
Tagree. 


ord,, ordinary, ordnance. 

O. T., Old Testament. 
Oxon,, (L, Osonta )= Oxford. 
02Z,, Ounce o1 ounces, 


R ™ 

Pa page. 
P. A., Post Adjutant; Personal 

Assistant ; Press Association, 

Pp. &y per annum. : 
par, o1 7., paragraph. 
par, i, pastel. 

pangs par eapie.. ™ a 
Basis, pisdve. ” 
Py QuAAR Ly eines 


rN 





wot 


